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PREFACE. 


B\ the time this \ohnm ioulu> (ht loidu s lnnd t ho picsont 
I inopoan War will have Iv»ttd iwctlv a viai md i hilt without (it 
the time of writing) auv \ictor> of militan derisiuntss hiving bun 
ohtunul on eithor side ipart from Greit Butim^ nmtuv of the 
sois The pist twelve months hint natui ill born i turn of much 
embanassmont to those engaged in the nianuf utim (f ph >fct gniphit 
materials ind appiritus hack <f riw miltiul dr tic inn its m 
transport and shortage of hbout ue dilhcultus whith mikcrs have 
had and still hm to experience md thercfoie, it is i mtttai for 
congr itulntion that the disturbance of conditions o fir intomorm 
the production of platoH md pipits, his been is sm ill as it bis So 
f ir ib concerns apparatus, there ir< ft w f it torn, whit h h ivo m 1 I* on 
engaged to their utmost in the manuf u tun >f got d for tht nation il 
st met s of a kind appropriate to thi n f u ihti< s 

In rheso c ireumsLanoes it would have I mi foolish to have* 
attempted the customary task of reviewing the latest n« w mtiodut turns 
on the English market in the wiy of photographs ipplianus Jn its 
pilot the itador will find, on pages 507 to 556 i smuv of the 
jesources of (»rtat Britun in the production of tin requisites foi 
photograph \ A roiding of this article will show that ilrtsdv m 
several important respects we are rendering ourselvts independent of 
German supplies 
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PRACTICAL NOTES ON 
PRINTING PROCESSES. 

BY THE EDITOR.- 


For some years past there has been comparatively little done in 
the way of originating new photographic printing processes. We 
stand to-day very much where we were about ten years ago, when 
the introduction of self-toning paper added about the last new- 
comer to the methods which are available for the printing from 
negatives on commercial materials. Nevertheless, the photographic 
worker of to-day lias at his command a range of processes which, far 
exceeds that at disposal in the early days of the dry-plate. At that 
time one process (albumen ised paper) was used to the exclusion 
almost of the other two methods, platinum and carbon, then upon 
t.lio market. The years since then have witnessed the introduction 
of bromide and gaslight papers and of printing-out papers prepared 
with gelatine or collodion emulsion. They ha\o also witnessed the 
more widespread use of the platinum and carbon printing processes 
and, further, an offshoot of the carbon process (ozobrome) with 
special facilities recommending .it part icularly to the amateur worker. 
Amid all this development of now methods the old albumen process 
which formerly held universal sway has completely* disappeared, and 
1 bolievo at the present time albuimnised paper is quite unobtainable. 
Although, as 1 have said, the last ten years have witnessed no 
radical departures, yet there have been many improvements in the 
details of using various printing papers. Of these I shall endeavour 
to deal paiticidarly in this article, but I seek here also to treat the 
subject of printing processes in a way which will make the matter 
of service even to the least experienced among my readers. There, 
fore I would beg for the patience of more advanced photographers 
; whenever I may lay out some elementary facts for the benefit of 
.those whose knowledge of printing processes is of the slightest, 
s In this article I shall deal with the processes beet known by the 
\ popular names of gaslight, bromide, P.O.P., C.C. (collodio- 
’ chloride), self -toning, platinum, and carbon, with the variation of 
the last-named — viz., ozobrome. 

First, to distinguish very briefly these various processes. Both 
gaslight and bromide papers are preparations which, like dry-plates, 

28 
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show no visible image on exposure .to light j the image is brought out 
by a developer of much the same kind as that used for plates. 
“Gaslight'’ jiaper is the least sensitive variety of bromide paper, 
with the result that it con be developed by artificial light or even by 
weak daylight, whereas bromide paper requires to be handled by 
yellow light. Further than this, gaslight paper (or at any rato the 
chief makes) gives a much more brilliant or plucky print, than dot's 
bromide paper. 

The three printing papers next on my list, V.O.P., C.G., and self- 
toning, are akin to bromide and gaslight paper only in so far that 
the sensitive coating consists of silver compounds. These compounds, 
however, are quite different from those used in the papers requiring 
development. P. C.C , and self toning p.ipeis require to be 
printed fully out under the negati-.i until the picture is, in fact, 
considerably* darker than is required in the finished joint. 'I* hey 
are finished off by one or other of several toning ptoees"cs according 
to the colour desired in the final print. Self Toning papers are so 
named for the reason that the cl cnucnl* acthe m producing toning 
are contained in the coating upon the paper ll'-elf It should ho 
added that development papers (gaslight and bromide) are prepared 
with gelatine as t ho vehicle of the sensitise silver compound. In 
the case of print-out. papers, however, both gelatme and collodion 
are used. P.O.P.. as that term is used in thi« country, signifies a 
print-out paper with gelatine as the vehicle of tin* silver smt. (.! (\ 
signifies a similar class of paper, but with collodion as the basis of 
the sensitive coating Self-toning papers are most of them prepared 
with collodion, but there arc one m two which earn a gelatine 
emulsion. 

The last two processes on my list are quite d sliuct from the fore- 
going and from each other. In plat. mini paper the sensitive material 
is a compound of iron, but the final image cmiMsts of platinum inc'al 
formed by tlie interaction of platinum compounds in the paper with 
the differently constituted iron compound* which arc formed when 
the paper is evpnsnd to light- under the negative. I»\ variations m 
the coating mixtures the platinum print can lie produced of either <1 
neutral black or warm sepia colour As regards exposure, platinum 
paper occupies a position between the development and printrout. 
processes: it is exposed until a faint, ecini-i Isiblo image of the sub- 
ject can be seen It is, however, a process w h eh require* da \ light, 
or very strong artificial light. micIi as an ordinary or a mercury 
arc lamp, for the making of prints. 

The carbon process is similarly a daylight method, but one which 
is essentially different from any othei process on my list. l T nlil:e 
other processes, the matt-rial of the image is fixed at the start. It 
is tluut of the pigment which the maker of the “carbon ti&su**’ 
selects. The tissue consists of this pigment in admixture with 
gelatine coated on to the paper It is rendered sensitive to light ly 
treatment with a solution of potassium bichromate. The effect of 
light upon gelatine containing bichromate is for the gelatine to 
become insoluble, and thus to hold the pigment tenaciously when 
the exposed tissue is put in hot water. The parts which receive a 
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lessor action of light are dissolved away in proportion, as the light 
has not acted on them. This is a crude outline of the process. I 
deal with it more adequately in the chapter on carbon which follows. 

Lastly, we shall umsidcr t he ozohrome process, or "evening 
carbon 5 as it i< called for the reason that it dispenses with daylight 
iii the making of a carbon print, utilising in place of the ordinary 
dav light e\p.»ure of the tissue a bromide print from the negative. 
r J'h:« print, by contact action with the carbon tissue, in the presence 
of a special solution, produces a result which, broadly, is the 
equivalent of that which the tissue undergoes on exposure to light 
under the ncg;M:\e m t.lu* ordinary wax. 


ITU \ TI X(i PISOCKSMCS ( ’(PM PAKE1> 

So mm li foi the dislnulixe « haraeler of the \anous processes as 
regards the pimnplcfc on wlreli ihr\ depend or the kiml of manipu- 
lation adopted in i on junction with them l sers, however, are more 
concenied wuh a. rompamnu of these various methods, which com- 
parison may be properly to’isidered umlei four heads, viz. :--(!) 
Kind of ruaul' : [A) permanence ; (3) ronveiiiencc ; (4) uniformity, 
by which latici 1 mean the capacity of the process for turning out 
a lot of pi hits as like each oilier ns possible. 

We can Minimal ; *o the characteristics of the processes in these 
respects m a \ri\ few wolds. The kind of result produced by 
gaslight and bromide papers is a print of black " colour,*' the colour 
\ arsing \eiy slightly v\ilh tJie developer which js used and rangiug 
from a uvutT.d black to a bluish black. Certain papers are specially 
made for xu-iduig a warm black colour liotli bromide and gaslight 
prints ate amenable In various processes of after-toning by which 
the black culoin may bo converted into brown, blue, green, or red. 

The characteristic result of 1*0 1*. is a print of purplish colour 
when the print is toned by the most usual method namely, a bath 
of gold and >ulphoe t \ an;de. Tims paper can likewise be toned and 
fixed at the .same tune m a " combined *’ bath, when the tone is 
usually more towards brown. Other tones can he obtained by the 
Ufa? of single baths (that is, those which do not fix at the same time) 
made up according to various formula?. 

The special charaeteriM ; c of C.C.. or collodio chloride paper, is 
tlio extremely fine, warm black tone which it affords by a special 
duplex treatment- jumieN . fust, a brief toning in a gold bath 
followed by a second toning in a bath containing platinum. In 
addition to this, collodio chloride paper lends itself exceedingly well 
to the production of a series of warm tones up to red chalk by 
means of platinum toning baths (childly) of various formula). 

Self-toning papers \aiy considerably in the result which they 
give on treatment- by the standard method of simply fixing in a 
bath of hypo. Most makes yield a warm brown tone. With some, 
the result is a very good imitation of the tone produced by gold* 
in phocyanide toning of P.O.P. In the case of those papers with a 
collodion emulsion very fine warm black tones are obtained by the 
nse of a bath containing platinum. This is not an advisable process 

28 * 
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’ tot gelstine papers, which ere not well adapted lor toning with fh$, 
platinum, the results very often proving impermanent* 

* The quality of a platinum print as regards colour has already heati 

> mentioned I suppose there is no process winch is the equal of 

platinum m affording a print of fine engiaving black tone The 
platinum print is unique also m another respect, namely, m the 
natural character of its surface There is no emulsion coating on 
the paper , the surface is that of the natui al paper itself, and as for 
other reasons the highest quality of paper requires to be used for 
tile platinum process, a finished platinum print possesses a beauty 
which is without a rival 

Oaibou has also certain unique features It exceH any process in 
the wide lange of colmus 111 which prints can be piodured, for, as I 
have already said the coloui of the print is fixul by the pigment 

selected in miking tin tissue lhe effect of the final print, how 

ever, is not limited to the selection of the tissue, foi in the carbon 
process the image is tnnsfemd to a second suppoit, which latter 
(the transfei paper) may be of any tint or coloui which is thought 
suitable The pro ess thu provides the means of an extensive range 
of effects by the use of a paiticulai colour <f tissue in conjunction 
with a tiansfei papci of appropnate tint 


In the matter of ptimanence it is a little difficult to make a stin tiy 
true comp u Ison Bcymd question the lesults bv the carbon and 
platinum pioctsses are the most lasting of any foim of photographic 
print The other processes are always lelegated to a secondaiy class 
as regards pumanenct and, broadly sp<akmg, with reason But 
it must be borne in mmd tl at when we talk about permanence we 
must keep before us not merely the thcoutical possibilities of a 
process. Tut the utuil accomplishment wlun prints aie made m 
quantity and very often without the most scrupulous care in mam 
pulation I suppose one could take any printing process and 
claim a full perminenci foi it on the stiength of the existence of 
prints unimpaired after having been made five, ten or twenty years 

r , but that is not what should be understood by permanence in 
piactical sense We require to consider what reasonable 
probability theie is of a print by a given piooess lasting for a full 
term of yeais whtn mide m company with others by tne methods 
which one customarily follows, that is, without extra precautionary 
measures It is from that point of view that the silver processes*— 
development and print out papers — are undoi btedly the inferior of 
the two d< luxe processes — carbon and platinum In other words* it 
Is difficult bv improper working to make a carbon or a platinum 
print which is liable speedily to fade or to develop markings which 
disfigure it On the other hand, careless manipulation of any silver 
paper will inevitably result in impermanence of some sort or 
Another Comparing the silver papeis among themselves, 
undoubtedly those of the development class are the premier as 
tfmrdft permanence An ordinary bromide or gaslight print, pro* 
peny fixed and washed, is of a high degree of permanence in the 
ordinary conditions in which prints are kept in albums or frames* 
to change, as the result of exposure to fumes from 
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•i&, at01 haft if the punt is sulphided-oned *Next in order of 
pertfATSence (among Silver prints) 1 sho&Id place those on P.O.p. 
toned jn a sulgle bath, and next in order l should class together those 4 
on jell-toning papers and on eollodio ( blonde The last named }# 
certainly the paper which lequiies most knowledge of its susoeptir 
bility m order to obtain punts which aio reasonably permanent attdy 
free from tendency to develop stains <1 spots The leader wtff, 
gather this from the note* 111 a later paiagiaph * 

When we talk about convenience, there can he no doubt that 
papers of the development tun head the list, as witness the enor* 
moua degree o* jipulanty of the -c papas among both professional* 
and amateui umis hoi tin am item a pipti which can be handled 
solely by artificial light must stmt heavily ovci one which can be 
punted only b> cl 13 light Moie>\n, the opc ration of development 
is out wh ih an airidtcur t n much more readily mastei as compelled 
with the piactice and skill u quire d to ittpn bucctss in the use of 
toning baths on punt out piptrs 

And the same thing ipplus in tin mittcr of umfoimity Here* 
again a development papa whether bionudc 01 gishgnt, is one 
which mikes it a much ( isicr matter to pu dine a series of a dozen 
or store of prints exactly 1 lu c uh other than tliohf in silver paper 
of the punt out type The oaibon and platinum piutesscs, on thfe 
other hand, arc fully the equil of development pip* is in this respect 

GASLIGHT PRIVJ1MJ 

The avenge tcnsiliw nesa of ‘gislight pipers makes them; 
suitable tor expo^uic either b\ di>li n ht or by some fmly at long 
artificial light Iht speed ol the \ nums commercial pipers vanes . 
considerably With most <i than the exposure to outdoor day 
light is liu mvementty bntf With tn ivu » r e m^itive it is rarely 
more thui 1 second 01 two and w 11 often be much less than that 
In the latter event it m possible to mike tin exposme artfuiently 
quickly In any 1 lse, it is not advisable to u < such a strength 
of light that the exposure is la»s than five m 11 1 , for the leason 
that it is then not easy to make a saws of* exoo^uios all of the 
same time as necessary for getting a hitch of punts of equal quality. 
When exposing to daylight, the best plan is to place the printing 
frame back m a room so thit it receives much weaker light, or 
to eover the front of the iiarnc with otic 01 more thicknesses ol 
tissue paper 

On the other hand, exposures to sonic sources ol aitificial light 
are inconveniently long if the negrtive is ot anything like excessive 
density For comfortable exposures on most ga-L^ht papers, one 
wants a good incandescent gas biunoi or an electric metallic- 
filament lamp of about 32 c p One or two grades of gaehsjht 
pkper are veiy much slower than the aveiagc For example, the 
Ansco u Professional ” gride of “Cyko” papei is about one sixth 
thq sensitiveness of an average gashglit, and thcrofore calls for a 
strong light in printing With such papers, small negatives can 

putted quite dose to the light, say, about four inchee away, 
for larpgf negatives, this plan results in uneven lUaimnsiioi^,, 
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and it is necessary to get a bigger volume of light by employing 
more lamps or gas burners. It is worth noting here that mean- 
• descent gas burners vary considerably in power, that is to Bay, in 
actinic effect. One gas burner which I can recommend as very 
efficient, not only for contact printing on gaslight paper, but also for 
enlarging (on bromide), is the “ Howellite.” 

Handling Gaslight Papeh. 

Although gaslight paper can be handled with 6afetv in weak 
day or artificial light, yot it must be borne in mind that its sensi- 
tiveness is such that it can easily be fogged. The two chief causes 
of this fogging action in ordinary circumstances arc : (1) Exposure 
of the paper to direct light,, that is, one coining straight through 
a window on to the paper, or .straight from an electric lamp or 
gas burner on to the paper. I* is necessary for safety that the 
paper should handled behind some screen which shields it from 
■the direct rays. The 'light loses a great deal of its effect by 
being reflected from the walls of a room, and the reflected light 
is comparatively safe while, at the same time, permitting ample 
illumination fur comfortable working. In other words, when work 
ing in daylight, draw down Lho semi transparent blinds in a room 
and handle the paper with your back to the. light when loading 
it into frames or developing. In the case of artificial light, a. 
more convenient plan is to erect some good-sized screen, such as a 
drawing-board or large sheet of cardboard, to place the light on 
one side of it and to carry out. loading of the frames and development 
of the prints on the other. (2) The precautions just mentioned 
ensure only comparative safety, comparative, that is. in the sense 
that the paper will not bo fogged as the result of the amount of 
exposure which it gets in handling it with customary precautions. 
The precautions will not mean safety if the paper is allowed to 
ho about exposed even to this diffused light. It is a good plan to 
take the supply of paper from a packet, place it in a l»ox with a 
hinged lid, which can be readily shut the moment the supply for 
a given number of frames has been taken out. A leather dispatch 
case is a very convenient receptacle lor this purpose. 

I -have written so far as though a weak light was the only kind 
of illumination in which to handle gaslight papers. Tt ought to be 
made clear that there is no reason whatever why one should not 
handle these papers in bright yellow light. In point of fact, such 
an illumination is really preferable, for one feels perfectly sure 
that papers can come to no harm even if left about accidentally 
for some time. A very bright yellow light can be need, such a a 
one gets by planing a single thickness of canary fabric in the 
dark-room lamp In fact, the cream-coloured light afforded bv 
one sheet of opal glass in the dark-room lamp provides a safe and 
moot agreeable illumination for most gaslight papers. Where a 
second electric lamp or gas burner can be employed in the dark-room 
solely for the safe-light, the best plan is to arrange the lamp eo that 
the Illumination comee vertically downwards on the working bench. 
Thjs afford# much ipore comfortable working when making prints, 
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the appearance of which has to be judged entirely upon the surface. 
If a lamp of this kind is not available, it is a very easy matter to 
extemporise on© simply by making a bottomless box, covering the 
lower opening with canary or orange fabric, placing inside an 
electric lamp or inverted incandescent burner, and covering the ' 
upper opening with more orange fabric or with black material, 
such as silesia lining. 1 

Gaslight Papers. 

There is a very wide range among gaslight papers, not only as 
regards speed, but more especially as regards the contrast or vigour 
of the prints. Some gaslight papers are made for exceedingly flat 
negatives, whilst others yield a degree of vigour which is not very 
much more than that of a bromide paper. Most makers designate 
these more soft-working papers as “ special ” or “ portrait,” but 
here again one maker’s “ special ” or “ portrait ” will vary consider- 
ably from another's. The beginner in gaslight printing is advised 
to select a negative which fairly represent© the average result which 
lie obtain©, and to try one or two papers before choosing one for 
regular use. If he is constantly changing about from on© paper to 
another he will never got any results worth looking at. 

Then again, papers differ also in regard to the way in which they 
develop. All the earlier gaslight papers, on being placed in the 
developer, came up to full intensity in a second or two; longer 
development only fogged them. During the last year or two other 
papers have come upon the market which develop in much the same 
leisurely manner as a bromide, requiring about two to four minutes 
for complete development. When one is working in a dark-rooin 
this type of paper, J am inclined to think, is preferable, but for 
the user who is working under the conditions iri which he is screen- 
ing his developing bench from direct strong light the quick-develop- 
ing type of paper is certainly better. 

Finding tub Correct Exposure with Gaslight Paper. 

The crux of successful gaslight printing is in the correct exposure 
of the paper. Very little experience will tell the worker about what 
exposure to give to a given source of light which is fairly constant, 
such as gas or electric. Daylight with its continual variation makes 
it very difficult, to gauge exposure correctly. 

A very useful aid to correct exposure is a special form of printing 
frame sold by Messrs. Marion, the feature of which is the provision 
of four separate abutters by means of which a different exposure 
can be given to four portions of the print. This is a time-saving 
device, because we can start exposure with all four shutters open, 
and shut down one after another, thus securing four different 
exposures in much less time than by using four separate small test 
pieces of paper. In such trials about tlie best system to go on is to 
double the exposure each time. For example, if one judges that 
the paper Would be about correctly exposed with 10 seconds ex- 
posure we give a series starting from 6 and going up to 40. To do 
this* all four shutters of the frame are pulled up and an exposure 
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of 5 iifcondfl given At the end of this 6 second*, ahntt^m^ f* ; 
pushed down and a fuithor exposure of 5 seconds given Tmimwa* * 
that strip No 2 (ae also Noe Z and 4) has received 10 seconds J 
shutter No 2 is in turn pushed down at the end of this second > 
5 seconds, and i fuithei exposuro gn on of 10 seconds, winch makes 
$Q seeonds for strip No 3, at the end of this 10 seconds, shutter 


No 3 is pu>h<d down and exposure continued for a further 20 
seconds In other word* the go nor il lule is Expose under all four 
shutters for, say, li ilf the time winch you think will be correct, 
expose for aannili/r period with shutteis 2 3, and 4 open then for 
donble tbs time with shutters 3 and 4 open, and finally foi four 
times the exposure of No 1 with the fourth shutter open Such 
preliminary trials < m be c lined out xeiy quickl) at a aingle ex 
posme b\ making a sum tiansp unit gradated screen out of some 
thicknassea of oiled paper 1 li s necn is laid betwcin the negative 
and the sensitive paper so tint put of the negative i coveted by 
one thickness part by two md put bv thru thick users To Um, 
such a screen rt is nccevniv fust to find out how miny times one, 


tvo, m tlnee thicknesses if ilio translucent paper prolong the ex 
pCgure wh ch is con pit without a suecn it ill Th s can be found 
ottoe and foi all uid tli( numbers n ukrd on the respective sections 


Of the. sc uui Jlien when trying a new ncgitnc we give an 
exposure (with the sueur in position) several times that wlueh is 
judged to bo tin collect tme witlout mv screen If our guess is 
reasonably coirect one xetu >n will come out as i pc i feet print 1 he 
tune of the tc**t ovposuu is then diwdid by the number marked on 
the screen and subsequent punts ni »dc by exposuu foi this time 
after haxmg romovod tl c scieen Although this method calls foi a 
little troubli at the s<ait it is one wh ch t>avc<- a good deal of time 


Hi working from nc a itivts of different dcmotus In this country 
one maker (Mossis (u flm) issue with eich picket of their “ Noc- 
K>na ' gaslight papci i numbeitd test f»ciceri foi the purpose 


OVSIICHI PlXFlOIFIlS 

* Although ibm s+ m\ non st lining develop* i can be ustd for gas 
light pipus tint whch gives the lu^t avenge usult is metol 
hydjoquinono L doubt if it possible to unpiove itjxm the original 
MQ foimuli ibsucd for Vclox pipir wlucb is is follows — 


Metol 8 gis 

Hvdinqu um i 30 gis 

Soda sulphiti ciy 1 3 or 

Soda idibonate, crvbt | or 

Potiss bionnde, 10 pei cut m ution 20 minims 

Water 10 osss 


This single solution developer if kept m small bottle 
Ibd neck, preserves its qualities for, at any rate, months"’ 
developers, such as Azol and amidol yield quite satisfactory 
m gaslight papers Ihey usually require a little extra 
added v to them, in the way of one drop or so of 10 pp 4*8$, 
potassium bwpide solution to every 4 ozs Of d*V£$0freft f ** * 
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Itfrraugu* printing it is an etttudy wrong method to attempt 'ff 
m£8egood any errors of exposure by tinkering with the davelohii 
The exposure requires to be adjusted to the developer, once we have <, 
fpt the latter in proper wo* king condition By that, I mean om#* , 
mg the developer of non-ioggmg quality m lespect to the particular 
paper. This condition is secured by adding, if necessary, a vetj (r 
little (only, a drop or so) of biomide solution If it is found that * 
the print does not oonie up, as regards detail or depth ill the 
developer, it is clear that insufficient exposure has been given But i 
if it comes up of Hat appearance and quickly darkens all over, m 
may be the result eithei of ovei exposure or of a developer in* 
sufficiently restrained with bromide, 01 the cause may be both 
of these things acting at the samn time 1 bus, m making a test 
exposure, as l have eua: n csttcl above you loti yom way at once, 
since you aie able to distinguish bttwctn the effect of overexposure 
and of unsuitable develops) If all the test exposure strips aie 
veiled and fogged, it is clcn that Ihe dtvtlopa is at fault and 
requires cautious addition of i littlr bromide solution The quan- 
tity of the latter vanes more being required in summer than 
winter, for a w irm dcvelopei will log where one ot the same com- 
position at a lowei tunpei ituie would give biilliant prints One* 
Or two test strips bavin,, shown that tin devdopu has been brought 
into pi opt r woiking oufn <omct exposure is n simple maitir 
Audition of too much biomide n shown by the defective colour f 
of the prints tlu > thin tend to a brownish <oh>ui in plus of the* 
clear bluish blade which tiny should hue with MQ developer* 
The coloui too falls off aft<r a c nsad< 1 ibl< tunubei of prints have* 
been develop* d in one lot )f dilution In contiolling the develops 
m tins resped prints should be examined (if fa fixing! in white 
light it is difficult to judge of filling off of colour when punts 
0 re being handled by ydlow light * v 

I ikinc (<asi t< in 1* is is 

Gaslight papas vaiy m ltg^id to the kind M fixing bath wMek 
is required hor some papas a plun fixing bath of f»tiength about 
3 or 4 07s of hypo in 20 o/s of water is quite all right But 
most papers aie better fixed in a bith of the acid type. If fixed 
m plain hypo solution they ne liable to stun The mak r f « in- 
structions will indicate the kind of bath to be used whether plain 
or acid Foimulie for acid bitbs bcintr often laihei complex let 
mo give a formula here which is simple and cmnot bn improved 
upon It is — 

Hypo* 3 to 4 ora 

FotdjfS metabisulphite i oz 

& v W0t|fr , 20 0256 

*£b$k bktft will keep perfectly dear, and is just as good as the 
ttkfckw qqffiphoated mixtures made up with sulphite of soda apd 
ace&fo ter sulphuric acid 

ksbad of bath is used, it w most essential that 
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bach print, as it is placed in it, should be fully immersed; that is, 
pressed down under the surface of the liquid. Never use the 
fingers for doing this, but, instead, a print paddle, such as is sold 
of ebonite bv the Kodak Company, or of rubber in a wooden handle 
*by Messrs. Butcher. You thus avoid aid contact of the hands with 
the hypo bath until, say, twenty or thirty prints have reached 
the fixer. Then, you can give them all a turn over, drawing 
the bottom print to the top until all have been changed round in 
this way. 

It is a moot point whether prints should be rinsed or washed 
between development and fixing. With most gaslight papers, there 
is no necessity to do this : indeed, some are liable to develop stains 
if given more than the briefest rinse after development. The only 
object of rinsing is to keep the hypo bath in a nnn-etained condition 
for a longer lime. This applies more especially to a fixing-bath of 
plain hypo. The hypo-metabisulpliitc bath will remain colourless 
almost indefinitely, even if there is no rinsing of the developed 
prints. 

After fixing, prints are given the customary wash. If washing 
is properly done, half an hour is ample time, but that means that 
prints are freely and separately exposed to a stream of water in 
a washer, or are transferred singly from one dish of clean water 
to another, then back again to clean water, and so on through six 
or seven changes. Simply placing prints in a clotted mass in a 
dish and lotting the tap run into the latter will not wash effectively, 
however ‘long they remain under this treatment. 

BROMIDE PRINTING. 

The first essential to good bromide printing is -proper illumi- 
nation of the dark-room. Bromide paper, of course, must be 
handled in yellow or orange light. Since bromide papers are 
now made of sensitiveness which is pretty much on a par with • 
that of a slow negative plate, a very bright yellow light such as 
that through one thickness of canary fabric is perhaps hardly 
safewenough. Two thicknesses of canary fabric, or one of orange 
fabric will be safe. Whatever you do, don’t attempt to work 
bromide paper in the deep ruby light- which is given by most 
dark-room lamps. Have a bright orange light and plenty of it, 
best arranged to fall straight down on the working bench, as 
already described under “Gaslight Printing.” 

Telling tiie Film Sit>e of Development Papebs. 

This applies to both gaslight and bromide papers; but lose to 
the former, since it is usually easy to recognise the coated side 
of gaslight papers in the brighter light in which they are hajwlled. 
Bat when handling bromide paper it is not so easy. There is no 
difficulty with glossy o-r semi- glossy papers, but with the papers 
of fine matt or rough matt surface it is often difficult to tell which 
is the coated side. There are several ways of making sore. * 
F-iitft, note the way in whioh the paper is packed. Makers*, 
methods vary, but a common plan is for the sheets to be packed^ 
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in j&ijft, film to Elm, with a sheet of tissue between each pair; 
that is, between two uncoated surfaces. Other makers place all 
the sheets in a packet with the coated sides facing the same way* ' 
with the exception of one which they lay coated side down upoa 
the outer sheet. At any rate, make yourself familiar with the ' 
maker's plan of packing : you can follow it as a reasonably safe 
guide. 

Many papers will readily curl when laid down on the hand, 
the coated side assuming a convex shape. Also, the coated side, 
if one corner of a sheet of paper be touched with the moistened 
finger, will be felt as sticky, owing to the softening of the gelatine - 
coating. 

A further method of tolling the coated side is to go by the 
burred edge of the sheet, which usually stands up slightly from 
the film side. 

Still another method is to hold the paper bent in the form of 
an arch between the eye and the dark room light. The lino of 
light along the outer top of the arch or loop will indicate the* 
nature of the surface. Glossy or semi-matt paper is instantly 
rec'ognised by its appearance. In the case of matt paper the 
emulsion side appears perfectly smooth and oven, whilst, m com- 
parison with it, the paper side has a distinct sheen. In the case 
of rough papers the emulsion side shows s< nicely a trace of any 
lino of lignt. 

Printing Appliances for Development Papers. 

You can make bromide or gaslight printing a most tedious 
business by sticking to the same kind of printing frame which is 



'Fig. 1. 

Printing Board, showing Frame Carriage. Curtain is drawn cut away. 

It reaches to lower shelf so as to enclose the printing light. 

used for .P.O.P. — I mean the ordinary pattern with loose hinged 
back. Every time the frame is loaded the back has to bt r oun4< 



I jr*' >’ ' vwwr #*$«»*« 

$ted m place, and the two jspnugt pressed 4ofou, *2} e| - 

j| quite unnecessary for bromide printing. 2 know of w <W 
Printing frame specially made fox bromide work, but any frame 
Jan be quickly adapted by making a one piece back and mugeirtg 
A to the irame, so that it has only to be turned over to come in 
position on the paper For small prints, say up to half -plate 
wee, theie is leatly no ne< essity to have spungs on the items, 
the pressure of the hand on the back of the frame suffices during 
£bo bnef exposure Fni larger frames, or it exposures have 
k> be lengthy, then, with a rigid back, one spring will answer the 


Have a printing boaid on winch tho frame can be placed at 
f Various dial Alices horn the muikp of light I give a drawing 
^fcpre from a fonmr “Aim mac showing an anangement which 
be placed on any convenient shelf r i he souite ot light — gas, 
Tbil, or elect n< is placed at one end, and a senes of pairs of holes 
f bored at, say, 6 ins from the light (the first pair) and at -sue 
feeding distances of 6 m* Iliese holes take two pegs projecting 
^fjrom the undci side of a loose eamage on which tlie printing 
vtrame can bo laid 

it* III bromide work a most valuable means of making tho best of 


'^tf&gtive negatives is to print it a gieitcr or lesser distance from 
4$QA light An aveiago position ir say, 21 ms, but by going 
"gfc near as 6 ins or as fax aw i\ a* 48 or 60 ins a great deal can 
done to umprove the lesult from hard or flat negatives respeo 
tively, printing tho forinti close to the light and the latter further 
x*way. The distances, of couise, depend upon the power of the 
* source of light Usually a 16 cp carbon filament lamp, an open 
'ttat-flame gas burner, or a bijou incandescent burner are quite 
^powerful enough, whilst among oil lamps there is plenty of choice 


PnimiNG Mac hi N rs for Buovtir* and Gasiighi Papers 

Of late year* the woik of punting on development papers has been 
v P0ndci ed immensely moie rapid by the mtioduction of printing 
'machines ox boxes Then id vantage consists first, m the fact that 

& light is boxed in, and therefore exposuie of the paper does not 
rforc with development woik at the same time in the dark-room 
Second, there us no fiddling about in the w iv of placing negative 
hnd paper in a frame r Ihc negative is smply laid on a glass hed, 
bhe papei placed on it, ind a h nged pi essm © board brought down, 
Xu most patterns of mac him thus pi ensure board, by i*g one action, 

H he papei agunst the negative and at the same t*me switches 
eetric light or brings t gas or oil burner into operation, 
e a score oi moie of those printing boxes upon the market, 
uch the same principle, but vaiying m details Some are 
ted chiefly foi the rapid production of a large number of 
ota one negative, and are therefore suited chiefly for 
or commercial use The amateur worker will be best served 
re of machine into which the negative is simply laid in h 
"garrier frame and some simple form of stop adjusted over it, thereto 
f$tag the position into which the sheet of paper is to be laid, i 
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no amateur worker who has had 

f y forego. '\\' '* L 

f : imimn. are most compactly and conveniently made V&fcn 

w el^ric llgiht is used in them, bat almost as efficient models a§^ 
be had for use with gas or even with an oil lamp. The drawback to 
aprinfciug box is that the strength of light falling upon the negatives 
cannot he adjusted simply by altering the distance between the two. 
In place of. that, one or more thicknesses of ground glass or, tisan^ 
( 'paper y bound passe par tout fashion between a couple of glass p&fcss* 
"can be inserted within the printing box. With many printers the 
speed of bromide paper requires the light to be damped down fq 
this way in any case. For gaslight printing usually one requires to 
use a naked light, and even then at times one finds exposures incon- 
veniently long. A metal lie* filament lamp iii place of one with carbon 
filaments will help matters very considerably, but if a, paper is *q 
slow or a negative so dense that exposures run to more than 20 Or 
30 seconds the box printer is better replaced by one or two printing 
frames arranged round the source of light. Some printers are fitted 
with a latch by which tho pressure board is held down during the 
period of exposure instead of requiring to btf pressed down by tht 
hand, but even then the loss of time in getting off a series of priMp 
from one negative is not avoided. . ■ ,« 


Developers for Bromide Papers. 


Although any non -staining developer can be used for bromide 
paper — and some workrrs have even written extolling pyro-soda-~ 
yet the three chief developers for bromide work are amidol, metol, 
and metol -hyd roq uinon e . 1 put aside for the moment ferrous oxalate^ 
which is undoubtedly superior to any of these in the results Which' 
it gives, but involves. I am afraid, too much additional trouble tar 
ihe modern worker to employ it regularly. There is no need here fcfr 
multiply formed® : the makers’ instructions can bo followed. 
regards metol -hydroqui none, the formula already given for gaslight 
papers serves excellently for bromide if diluted with water in -the 
proportion of one part of the stock single solution, given oftan 
earlier page, with one to two parts of water. An excellent amidol 
formula is that given for the Wellington papors, namely : — ■ 


Amidol 50 grs. 

- Potass, bromide 10 grs* - f 

‘ ' Soda sulphite, cryst 6® g**. 

Water W'otk. 

•i - Xn ■'order to secure the really fine black prints which amidol is 
capable of yielding it is necessary to use freshly made 
Tbeamidol is best dissolved at the time of use, taking care that it, 
dissolved, and the sulphite also should not be kept in solution 
fepshger than three days. 

& developer a very good formula is that for the Barnet 
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A.-Meiol 

Soda .sulphite, tryst 
Potass. bromide 
Water 


400 grs. 
8 0 / 6 . 

50 prp. 
80 uzs. 


11. Potass. carbonate 
Water 


2 < /.<. 
20 o/.b 


[idle 


To make t lie wuikmg dev eloper, tlnce pait.s of A air mixed with 
one part of l>. Hoi h .stock solutions can be kepi fi .«• a \ci\ iciiKidcr- 
able tnno. 

1 give here also formula foi the frrtmi.s ovi\it< devdupri because 
it is ono the results hv which f n 1 ! \ jusiifv the add it uma I opm ai ions 
which are necessary m the was of tiratMmnt of the pi nits m a 
series of arid baths before fixing Ttie tl*- \ **ii » j * z is made f; mu th.e 


two stock solutions . 

A.-- Potass. oxalate. neutral ;> o/- 

Hot water 20 ozs. 

Potass. bromide 10 grs. 

H V ei n>us sulphate . 5 ozs 

Snljdiunc acid 50 minims. 

Water, waim ... 20 oza. 


The oxalate solution keeps imblmitels Tin* sulphate ot iron solu- 
tion does not keep sms ssidi ami .-hnuld be thiussu assay as »oon 
as it is seen that the pure given eol.un ot llie solution is taking 
on ft yellowish tinge. A few tr.igiiieui ^ of lino pmu wire kept in the 
solution will improve it.s keeping tju.ilit ms. 

To make the developer, 4 oz** of A. ,m measmed out and 1 oz. 
of B. added to it, not nrt iv/v/. The mi? s tine founs a deep orange- 
ml solution which should be perJeitls clear and blight, if it is 
muddy, it is a sig i that the non ^dutmii has deteriorated, or 
possibly ttiut a bad sample ot oxalate was used for solution A. 

This developer differs from all others in inquiring that the prints 
should he passed thiough one oi two baths ot Acetic acid (glacial), 
1 dr. ; vvatei, 20 ozs , before laing lixcd. The developed print must 
go straight into the su id bath, not bit** sv.Mn .should remain 
there for about two minutes a loiieei (mm will n<<i Jjaim it ihcn 
go through a secniid acetic batli 1 >r the same time, and then be 
washed for a quarto’* of an lioui <>r •-«> in several changes, before 
bring fixed 

While the teirou 1 * I'Xalab* developer oirlainlv the best in ‘■killed 
hands for tin* prndmtion of Idaek punts, l would not advise the 
amateur worker, to use it when his object is to prepare sepia prints 
by the sulphide-toning process, or. indeed, when any toning process 
is to bo used which requires potassium ferncyamde. I nicss the 
iron of the developer is peiieetly washed out from the prints, the use 
of a fernoyaunle toning batli is vnv liable to produce deep blue 
stains of Prussian blue. 


Development ok Bromide r hints. 

Except for very laige prints (enlarge inputs there is no necessity 
to soak the paper in water before development. The exception to 
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this rule i» the paper of very rou^h surface, such as is now made by 
almost every manufacturer* It is better to let these pa peas have 
two or three minutes' sooting in plain water before pouring on the 
developer. 

The chief point which I want to emphasise an regard to develop- 
ment of bromide prints is that it should be thorough, by which I 
mean that the exposure should be such that the paper can bo 
kept for, at least, tnree or four minutes in the developer without the 
print becoming too dark. The thing to aim at is an exposure 
such that the print will not go beyond a proper and 
sufficient depth whatever (reasonable) time it may remain 
in the developer Thi*» i? a particularly important point, not 
t»n*y in making the he^t black and white prints of which 
bromide paper i* capable, but more especially in the production of 
fin* sepia prints b\ sulphidt toning The richest and most, lustrous 
blacks in tli< rliaduw.i an m cured bv this thorough development, 
and iK wtiu* is div'in-ed e\*n more when prints are sulphide-toned. 
You lua \ g#-t a g(»i;d black and w U»t<* print by .short development, 
taking out tin 1 print before it. has got too dark, hut a print of this 
kind wilt not sidpldde tone h> well as one which has been developed 
as far as it. will go Hence, the practice ot adjusting exposure so 
that dewdi.pmcnl mav be full and yet not yield too dark a print. 
With amidol or nietol hydriMimnono n time of development of four 
ininufi" is what may hr called “full do\ cloprneut ” These two 
developers, and part icdarlv amidol, are well suited for prints to 
be .oiiphidr -toned. "Nietol i.-> a developer which acts more rapidly 
and lends itself well to yield prints of a softej character. 

Another pout in de\ eloping bromides is to keep the print in the 
dewlopor all the tone. D the paper is being continually taken out 
and spread on tin* hand iri order to examine it better there is great 
liability m yellowing of the high light*. The dark room should he 
so wvll lighted that there i- no necessity to remove the print from the 
developer until rinsing it preparatory to putting it in the fixing 
bath. 

1 have talked above in reference to piint^ from n good and bril 
bant negative. In bromide work, bowfvei. & good deal may be 
done in the wav n? impro\ing the results from defective negatives, 
by modifying the developer. Dilution of the developer with twice 
or three time? its bulk of water will yield softer effects, usually 
without, t be \igonui- black? which are obtained with correct ex- 
luMire and full development. On the other hand, an extra strong 
developer lies* wafer in the formula) may he used where the utmost 
contrast is wanted in the print, snv. in printing from copy negative* 

■ >f line drawings or other originals For Mich bromide prints the 
liydroquiiioue developer is n wry suitable one. and in many cases 
where delicacy of half tones as no{ » matter of great moment, a 
vast improvement can be made, by over-developing the print 
considerably, and, after fixing arid washing, reducing it in wenk 
hvpo-ferricyanide solution, i.e, , a clean, plain hypo solution of about 
10 per cent, strength with just sufficient solution of potass, tori- 
cyanide added to give it a pale yellow colour. Never usft this 
reducer on bromide prints in which you value the iMieato detail in 
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the high lights and half tones, for the reducer attacks these m pre* 
fcvremo to the shadow deposit 

Fixing Bbomidfs 

Bromide prints may be fixed in either the plain or and hypo bath 
referred to m the paragraph on an earlier page “ buting Gishght 
Prints” Usually the plain bath is used It can be of strength 
4 078 hypo to 20 ozs water Most bromide papeis will come to no 
harm in a hypo bath of this strength so long as they are fully 
immersed in it But the hypo bath should not be made up hap- 
hazard, for too *tiong a solution will sometimes cause b’istering of 
the prints The washing of bromide print* followb exactly the same 
course as thoat on gaslight piper 

lUiClirs JN Bit IT IMF l’lflMIM. 

Punts which an vnlnl uul Mil with «,»tv whites may h 
cuusid oi course. i\ lodging oi (in humid* j ip i h\ auidintu 
oxposuie to wlutc luht oi b\ too ti n n i \t 1 >\v 1 )u in tin dark 
loom but with ordinuv cm t < nisi i** n t lihth to bo tithe i if 
these Such m \ 1 i unts m n »u lilih t > be dm to expo uic id 
the pnuts 1 1 white l ^lit \ lot in tin fi \ n I til 1 1 lu.Lt i c tin print* 
ha\e hid a m null oi two wash nu M lu^nmu ift « fieri tempted 
to examine pi i ts in d i\ light i hi sti i 1 1 1 ifu i il h_Jit while they 
are in tin fixing hitli but it shmi d b nib i mb m\ti t> let 
punts su white bgiit until tin \ hi\ hill numi i tw > s w i«diiug 
in < b in u ltd tunn the fixe r 

Flit pr nil's li m due nt in ^ »t i \ mix il H s« fi m a damp 
condition t tin n pci In s me ists pipit ( ui be tull\ itstired 
b> making it Inm di\ it c m b ixp ni tor tbs { rposc to 
Uiodc i it i he it \ i i *t \e ei m the pi m i t» mike our oi two 

thick t mill met li xt s b me dr b\ 1 It n th n b re me thin uglily 

hot fni hilt ii h mi < s > m tumt (I the fiu that li\nu ' ut the 

sheet of bi nub | «|ei m th in of c line i \ i\ fi >m wli to light 

Tlu tii \ < udl) uiel will ibs il> the iiiMstiiu fiem the dimppa-pf’ 1 
Tf it js woitli while iiiiiu ( Idofi It e in b used feu the *ime 
pill pc s« p] K iil th pipe i in i r 1 * ed 1 x with i pc unci OI two of 

chloride f e ih mm the i ti^hU dri d b 1 it m in old uicepan 

o\u the fire 

Bid (oleuii o| li m b pnnt i es thuMx fi in i\ei axprunt 
full iw id b\ m ittemj * to cnciunx lit if lx iddm hi nniile to the 

developer In the so <ne must n cs th( punt his a hirwmah shade 

insteid of the pine bluk or hbi sh 1 I irk et i pr > ci^v de eloped 
print Tlio result mix be sHimi Im e x* Tt f( t the c ahuii in 
which i iso a \ti\ u r nu! mne-rh s to 1 b » li an 1 i» eh \ clop the pnnt 
auoidin r to tie nethod of ehr minim inters fn iti n The bleach 
solution l* - 

Potass bichromate 100 grs 

Hydrochloric, acid 3 dns 

Water 10 ozs 

The bVached print i* washed until the yellow stun is removed, and 
then redeveloped with fresbly mixed amidol developer 
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This gives scarcely any intensification, but changes the image into 
one of a fine black colour In fact, the colour 'which is produced in 
this way i« some blight impiovement on that of a properly developed 
pnnt ft is in exceedingly fine and lustrous black, and, aa the 
proceed gnea a little < xtra hi dhancy 1 K 0 to the pnnt it is one which 
is worth berning m mind foi um? even on prints winch are not defer* 
tive m colout 

Smus Marks on Bromide vnd Oahuoh! Prints 

Prints on glossy development pipers are many of them subject to 
an anuoying defect which takes the shij* of scum like markings 
over the whole print oi of dt finite cl uk Inn s Ihe cause is abrasion 
ot the emulsion suifuc it m <d i*.t u thcr ot tin piocis*, say m 
toMing the pipu wlnn utfu ^ up i i n i h i si i in riihhing the 
piper uuist <hi i« it 1 \ i. in si the* Him t> m tubbing the 

paper i iiv tli I t in ( f f h\ 1 pm dish <i (Mil m the use 

ul tin p >i u < i tii i * s d nit it I Iicmc «tics« Trunk# 

s 'inch i u || i in \ 1 i \ I it i ml (In i ire mihee 

or p,I ii u 1 1 ii) m i (In muket chth me pi attic 

slh tict ft on h I I \ t > rn 1 1 lit t ^ 

fin t ms 'j j u t nun ltd inch t< v )i it mu t 1 dom to avoid 
the sr n ii* n \ » iddifi n < f a 1 tl» 10 |ti < tit f-ulution of 

p >f -siim \ Ji f » tin di c 1 1 1 is i p rf il | m \ i ut m ot them 

1 In r | i (tic i f i r t 1 d i l n t i \ it \ 10 ( / flier lopi r 

\\l n th mu I il f ini th <m h In 1\ mm td b> 
riihhin * the wet pin I i i ** II ii nil mi 1 ifb i H *j* or 
l< flu n f i I wilh pu I I \ i i <f <n m i< clhitiM than 
smiph nil I n \ t* (1 \ i 1 i fu il i Ih m miy be, 

► rilu I i i «* nf i t f B i i \ hi 1 h\ I » f d p ? I 5 o/s , 

w if i °0 < /s 


I < )\|\( PIIOMIIH \M> ( MU HI PRIMS 

\ nli si i of »m Ih i f ir < I i n l* c hi id mi(if of a 
Id mi 1 i - „lil f f r i m L s ii i liir 1 id i u ul chip Of 

tl i < h\ 1 1 tin be t i the i i bd ul, l 1 t n_ pr is leldiitff 

prints ,t 1 1 will »))»(< I 1 1 \n tl i «| ut« sitisfsctrrv method 
is tin h\p thin m i * vi ill prits f c Inin (m tie purplish 
him n Ctdnm II n tin < fl» n pjx i 1 mi ^ pi i « s win h gnes 
Loti s ran u_ fi m n in h i k u i hr \r t< nil And finally, 

other ti n n, ii * li d 1\ \1 ih the llnl hi on ide inline* may he 

ilmn^cd ti ni i blue 

Sri iv Prims ?\ **ri ripro Iomm 
I hi\r inferred to tl s proems m a previous pirigraph when 
emphasising the ntc< ssitv if full dr\tl»pm<nt fo «-af nd ictory sul 
phide tone** It is equally important that prints should be 
thoroughly fixed othervcise the process mav rsute dark stains, due 
to patches m the prints which have not been fully exposed to the 
hypo bath Thciourh fixation is moie important than thorough 
w aching, and it is necessary to remember that the sulphide toning 



360 THE BRITTSH JOURNAL PHOTOGRAPHIC ALMANAC, [1916 

process discovers defects in fixing which only time would disclose 
were the prints left in their original 1 black condition. 

Although endless formulae have been given for the sulphide pro- 
cess, there is none better than a bleaching solution of potassium 
ferricyamdc and Ammonium bromide, the prints, after a brief wash, 
being toned or darkened in a hath of soda sulphide. The bleaching 
solution is : — 

Ammonium bromide 100 grs. 

Potass, ferricyantde 300 grs. 

Water . . 20 ozs. 

This solution keeps for a month or two The soda-sulphide bath, 
however, does not keep well, that is, in the strength m which it is 
used. Perhaps tin* Le-l p! m i.- t make it up a< the time of use 
by dissolving ,] u/. pine while s» i sulphide in 2') ozs water. It 
preferred, a strong stock solution 1 »l the sulphide can he made up by 
dissolving 4 o/.s. in 20 n/-* water Ties keep- fsiiilv well ; the working 
ball) is made from it by dibit ng 3 «»/s of it with water to make 
20 ozs 

The print- to bt toned air pi; red one by one >n tin. bleaching 
.solution, which in a e-uipie oi minute^ should change then) to a 
huff or veiy light hr.w. n <nli>ur Thev .m then rinsed m water Fol* 
a short lime only. It ; be-l not !o wash I’m m lm-re than fi\c 
minute-, m f.iti, -. m minute’? »'.n ,r nt mm. mg wat«r is .sufficient . 
The prints are tfien pi.jrrd in the -idpbnle hath, in which they should 
come to a full vigorous sepia or loown in a few seconds If the 
sulphide bath doe, not act thu.- ijinckly it a sign that it has lost 
strength by keeping i.r has been made u j> with impure sulphide. A 
rule should be made to throw all -ulphid* 1 baths away after use. Ii 
that he done, the um-t eummoM rausc of fadinv in sulphide toning 
will he avoided. 

One objection to tht process is tlu d.sagi t-eable odour of the sul- 
phide hath. As a matter of t act , it is not so nun h the odour of the 
hath itself but t be d'sti ibut nm <*f the odour when the bath is poured 
away down the sink. A remedy foj* that is to pour into the sink 
a little solution of potassium pcriiiuusrannie and to empty the used 
sulphide hath into lbs- The pci rnriMganate instantly destroys the 
sulplude, as shown by the di- ippc.naicv of its deep purple colour. If 
the purple permanganate ci.h.iir ent'iely disappears on pouring in 
the sulphide solution, add a !»1 tie m>*ro permanganate so that you 
have a pip’ph-h colour there wndst the -ulpbub' bath is rinsed away. 
This plan wiH av. id poetically afl tin* nhjei Imnable smell of the 
AiilphideKohitii.u. 

Mistered pr.nts as the 'v-.-ult of applying the sulphide toning pro- 
eess are -omet lines produced. u-ua]lv in places -a here tlie water 
su/)ply is of a veiy “colt " nature. The host preventive is to use 
for fixing the pruts i hath which both fixes arid hardens the emu] 
sion surface at the same time. The hath of this kind made lip with 
.sulphite, hypo, chrome alum, and sulphuric acid, which is given in 
the '* Formula- " section of this l>ook, is a verv suitable one for the 
purpose. 
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About tlie only other failure which is mailo in sulphide toning m 
the occurrence of bright blue specks oil the prints. While opinions 
differ on the precise cause, these spots most certainly arise from iron 
in some form or other, I he spots being the same form of Prussian 
blue produced by the a« lion of the t'ernej a uidc in the toning bath 
upon an iron compound. Rusty tap water is, no doubt, one cause, 
and one which can he a\ouled by fillral ion of the water through 
flannel or one of the packed filter* *»old for attachment to the water 
tap. Another cause is iron impurity in alum which is used as a 
hardening bath for the prints. On this account an ordinary 
ammonia, or potash alum is best avoided unless its freedom from iron 
impurity can be guaranteed. If pi nits require to be hardened in 
ortier to jnexent hli*iei mg, if i-. best to iim* a bath of 1 : 20 formaline, 
or the hardening fixing baih (with chrome alum) just, mentioned. 

The tone yielded by the sulphide method \ aries considerably 
with different papers, and to some appreciable extent with diftcrent 
qualities of sulphide Jn a general way, however, none of the tones 
are unpleasing, the most usual complaint, being that the toned 
prints arc dein lent in depth. 'The cause of tins defect will most 
likely be tound to lie hasty development of the* bromide in the first 
instance. 1 have dwell. on this item already. It, and the fresh- 
ness of flic sulphide bath, an: the. two chief l:n tors in the process. 

Kruoin Him Prints i;v Toning Sulphide toned Prints. 

I am afraid my heading makes this method sound complicated, 
U is in fact a nimph after-process which can he applied to prints 
which haw: hei*u passed through the sulphide toning process. It 
yields prints of bright led tones of almost crimson liuc, affording 
veiv ]>leas:ng elicils for small \ ignette heads or figure studies 
against a white gr< mid If is nof. inm h of a process for ordinary 
“ solid ” prints, either landscape or portrait. The process consists 
simply in toning the sepia punts in a hath of : — 

Gold chloride .. 2 grs. 

Ammonium Milphocyamde 20 grs. 

Water ... .. ...‘...20 ozs. 

The print tones steadily m tliis bath, reaching the bright red tone 
in trom live to ten minutes. Tins formula should he made up u*~ 
directed on a later pa go under ‘ P.O T\” When the bright red 
tone lias been reached the print is washed for a few minutes, and 
then placed for a minute or two in a hypo bath of strength about 
3 ozs. hypo in 20 ozs water, mul finally washed. 

Hypo alum Toning. 

A very effective and inexpensive method of toning both bromide 
and gaslight prints is that in whirh the prints arc treated with a 
hot mixture of hypo and alum. It is no use making up this mixture 
in small quantities. It requires to be made in bulk, and to be got 
into working order, after wdiich it can be kept in use for a very 
long time. To prepare the bath, dissolve lbs. of hypo in 40 ozs. 
hot water, and when thoroughly dissolved add 3 ozs. of powdered. 
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T potash alum and stir until dissolved. Then put* the mixture in A 
clean uncracked enamelled saucepan, bring it to the boil, and let it 
simmer lor ten or fifteen minutes Now the bath requires 4o be 
“ ripened ” Unless this is done the first lot of prints which are 
toned in it will bo very considerably bleached (reduced m depth), 
while tlie tones will be yellowish, instead of the fine purplish-brown 
such as one sees in the commercial portrait and landscape postcards 
in the shop windows '1 o upen the bath we can add to it a handful 
or so of tiimininps fiom I* O P punts (In tore toning or fixing), 
or more conveniently about 20 gis of silwt nitrate 

The bath is used at a tcmpwatme oi about 120° F To this end 
it requires to be placed in a porcelain oi uncratkerl enamelled 
iron dish, which is placed in a laigoi vessel containing watei, 
which can be kept at a tcrnpeiaturo some few degrees above 120° 
by means oi a ga« ring be low '1 b mmi vt“-el containing the bath 
should rest on two oi three supjoits not upnn the bottom of the 
outer dish Unless the dish containing the bath is a decent si/e 
compand with the punts it is a rilhu awkwaid biibim*^ to handle 
any tail nnmbet of punts Moieovei, it is essential that one 
should be able to mo\e the punts freely nboufc in the solution 
othoiwise p.uts ot them aie liable to t overheated, with cun so 

?[uent melting of tin gelntme A 15 b' 12 dnb is none too laige 
or ft model ate si/e oi punt arid the pincosh is all the ensici in 
working if one uses one o) t*vo specially dee p dishe*, supplied com 
plete with the outer heater by firms such as Mcssis Illingworth 
and Messis Lily white, Limited An average time of toning is 
about twenty minutes, the punts reqmnng an oeenuonal turn- 
over whiUt in the liot bath '1 hey then require only to he wafahed 

for about half an hour to he ready for drying As with the sul- 
phide toning process, the best toning aition seems to be obtained 
when prints have been developed with amidol 

Coin JI \ po ai t t m Toning 

The hypo alum miviun tones also m tlie redd, that is, at a tern 
perature of about 65 to 70 F tut then veiy much more slowly, 
requiring a time ol from twelve t i fouiteen hours to socure the 
tone which is obtained with tin hot bath in little more than as 
many minutes Nevertheless, tin mid toning process is quite a 
practical one The bath i«* piepirod .is already described, but is 
used when it has <<>oled 1’uiiK are placed m "t and turned over and 
over for a few minute*, until thoroughly saturated with tho mixture 
They can then be It ft overnight in some place where the temperature 
Will not fall Mow <ny 60° F 'they then tone evenly, and in the 
morning require only lo be well unsod fnm tho deposit which the 
1 bath contains and washed in the ufuial way for ibont half an hour. 

Liver or Sulphur Toning. 

Another variation of sulphide toning consists an the u*e of the 
impure potassium sulphide eold (at the price of about 6d. per lb.) 

£9 liver of eulphur. This substance is a very impure material, ana 
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valving composition no doubt explains the differences which 
ere experienced in it* use as a toner. Moreover, the solution has 
e softening action mi gelatine punts, and the latter should therefore 
be hardened, prefer abl> by using the fixing hardening bath already 
advised foi the sulphide toning method Morcovci. it te best not 
to diy the print bi tween fixing and toning A formula for the 
toning bath is as follows — 

lavei of sulphtn 60 grs 

Watei 20 o as 

• Ammonia, 880 \ few chops 

1 ho liver of sulphui slnm’d be di*sui\<d in boi1m< r watu, the bath 
allow'd to cool down to lU r > 1< the ammonia then added, and 
the bath used at about this tempi i iturc r ihr tm rug aition thin 
takes puce i<n a few nmuitis giving punts of a ruh blown colour 
1 gi\t tint* pmc css foi whit it h woith although the i wn Its obtained 
with it x uy very cousiduanU in On hinds of different worker*. 

Some two or thrie yens a^o an improvement in the use of liver 
of solphuf tor tuning w is mid* by Mr K Fcrmkc It consists 
in using the M lmi m admi\tuic with hvpo, the formula for the 
toning bith hemj livn ol sulphin, * «/ hvpo, } 07 , water, 
warm, 20 o/s 'I his bath i* user! it i ttmpei ituu of about 80° I\, 
and, therefore on this mount and ata> bv uason of the softening 
action of the liv« 1 of sulphur on gol itine it is miessary to harden 
the punts, as just mentioned r l hi hath supplied common tally 
bv Mi Tcnske, liadilv tie’da vn^ phasing biown and sepia tone* 
r J he pillow colour of the hath appears to stain the print but it 
roraes out entiulv m the v u h watc i J hi toning mixture, prepared 
by diluting the str<>n n lomrmrtnl •olution with water does not 
keep after use and should be thrown awjy It ihould he men- 
tioned that this method is protected by patent, but the concentrated 
toning solution oi buns* to compound it is supplied by Mi Fenske 


( omi» I UMM 

Although one could fill a book with methods of toning develop 
ment punts ytt fclific onlv one otnci whcli V think r»*quiics to 
be added to the practical processes already described It it* that 
devised some ^oirs by Mi V\ 11 T 1 ergnson It ra on the 
lines of the urunium process of ton ng but unlike the latter, yield* 
results which can be depended up >n to last The toning bath is 
undo fiom two stock solutions - 


A —Copper sulphate 60 grs 

Pots**. citrate, neutral "240 grs 

Water 20 ozf 

B — Potass ftnrryanide 50 gr* 

Potass citrate, neutral 240 grs 

Water . . 20 ozs 


The toning- bath as made up by mixing equal parte of A and B 
yfce print is thoroughly washed from the fixing bath, and placed 
ill jthe toning mixture/ in which it progressively change* through 
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a series of colours from warm black to red. Thus, the process is 
not so well suitril for making a series of prints all of one tone, as 
is the sulphide method, unless >t in pushed as far as it will go for 
the production of red prints. On the other hand, it is a very easy 
and certain process, which yields a most pleasing series of tome, 
and with scarcely any alteration of the unginal depth of the print. 
About the only defect which is liable to occur in the toned prints is 
h pinkiiisli stain over the white.'*. This can be corrected bv using 
more oi the citrate in the A. or It solution. The toned prints 
require only to be washed for about half an hour 

Om.K ami Hut Tom.s. 

It is not oeiC'-sary to give hei. the formula lor baths yielding 
these tones on bromide oi gaslrjb: nrim* In the tir^t place. they 
are given in tire “ KnrmuUv ’ MVtion of this book In the second 
pla( e. these tones are Seldom reijuiiid, and when they are. are 
most eon venieiitly produced bv u-*mg one or other <»i the eoinmereia! 
preparation* whu-h are available m the form of tablet or cirton 
chemicals. Messrs'. Burroughs, \\ chronic and ( ‘o . Mtsns. -Johnson 
and Sons, and the Brio Photo. .Materials t 'miipunv are three firms, 
who issue blue and gieeu toners I’m ti.i^ purpose. 

OLAZINO HUNTS BY STTMPPINO 

Perhaps at this point 1 < .in most appiMjn i.itrly deal with the 
making of prints of evtr.i high gloss 1>\ ilie sli pping pm ess. it 
tthnuld be undei stood that it applies equally to all gelai.ne emulsion 
prints, and therefoie to ordinary P O I* and L»i self-toumg papers 
prepaied with gelatine emulsion It is not appheable to collodio- 
chloride prints m to the prints on self tolling papers and they form 
the majority in which collodion emulsion us u.sed 

Working processes for glazing print. » bv stripping from glass or 
other material seem to present numerous difficulties to the inexperi- 
enced worker. The vh»ef of these is the sticking of the prints to the 
ghuss instead of their separating easily when dry T here are several 
causes which contribute to this difficulty, as we shall see in a 
moment. It should be understood that the instruction? w loch follow 
apply to the glossy v.nioly of paper Punts on other surfaces can 
be At rip] »ed from glass*, but they do not, t«f com so, yield the very 
highly gla/ed surface which is obtained from prints on the glossy 
variety of bromide, gaslight, oi POP. 

Among the factor winch determine ready strippuig of the prints 
is the hardness nr tough condition of (he gtikume sutface. In the 
case of some makes uf papei, the cimiUiou surface is hardened when 
it reaches the usei : with other papers there is an advantage m 
passing the fixed washed prints for a few minutes through a harden- 
ing bath of alum or formaline On grounds of permanency formaline 
is better than alum Both arc effective in hardening the gelatine 
surface The alum hath is a solution of about 1 oz. of ammonia 
alum, or potash alum, in 20 ozs. of water. The formaline bath is 
1 oz. (fluid) of formaline, as purchased, mixed with water to make 
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20 OE8. Prints are put to soak in one or other of these for from 
6 to 10 minutes, being turned over in the bath so as to ensure equal 
action. Before squeegeeing down on to the surface from which they 
are to be stripped they should be washed for a time which should 
not be longer than 10 or 15 minutes. 

Another means of rendering the surface of gelatine prints hard ia 
to make them thoroughly dry. Once the eelatine surface has become 
bone dry, it is hardened very much as though it had been treated 
with alum or formaline, and retains this hardness if not soaked for 
too long a time before squeegeeing : 5 minutes is sufficient. 

The stripping process consists in applying the hardened prints to 
either glass, ferrotype, or celluloid : pressing them thoroughly into 
contact with a strip (if rubber, or with a rubber covered roller (bar 
or roller squeegee), ami then putt me them abide to dry. When 
perfectly dry the prints should spring off nil raising the corner of 
each with the blade o£ a penknife 

Of the three surfaces from which print.* can be stripped glass 
undoubtedly yields the highest glaze, but is more liable to occasional 
sticking of the prints than ferrotype or celluloid. On the other 
hand, it is less liable to damage by accidental scratching than either 
ferrotype or celluloid It is found that for some reason not fully 
understood, s<» far as 1 knoA. glass requites to be got into condition 
m which |»r t nt in strip read' I \ from it. In using plate-glass or stout 
window-glass it is necessary to clean l hi* sin face perfectly first, fcv 
letting the glasses soak m commercial nitric or (sulphuric acid, mixed 
with about ten times i‘s bulk of water. If Milfic-:rntly large dishes 
are not available. the m:\tme tan In* scrubbed over the glasses with 
an old nail bi usli, wlrdi. of i nurse, will be ruined by the acid 
mixtuie In making the mixture, avoid adding the water to the 
acid. The add shouM he added to the water : the reverse order is 
liable, in the case of sulphuric acid, to develop heat of explosive 
violence. After washing from the and, the glasses may be soaked 
in, or scrubbed with, a strong solution of ordinary washing soda, 
and then again iinsed under the tap In this condition they are as 
fit for iu*e as they can be made by such (‘■otnnieicial means. Never" 
thelesa. with many varieties of glass they are not iri the best condi- 
tion for icady stripping of the print*-. To get them into this condi- 
tion, apparently there is nothing hottei than to use them for the 
glazing of a few waste prints, which are squeegeed down so as to 
cover the whole surface of tin* qlafk*. and then stripped off when dry. 
If any stick, they can be fairly easily removed by soaking the glass 
for a. while in hot water and rubbing off the stuck prints with a 
blunt tool, such as a bevelled penny rule 

The ferrotype and celluloid sheets which are sold for glazing 
require no preparation such as the above, and, indeed, render un- 
necessary any polishing or treatment of the surface as requires to 
be done, with glass, when each lot of prints is put on. 

Ill preparing glass for the laying down of the prints the polishing 
material which formerly was invariably used was French chalk. 
A little being dusted over the plate, well rubbed over the whole 
surface with a clean duster, and then lightly dusted off again 
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agara with a clean deleter which, m it picks tip French chalk in 
regular work, would be used for the first application of the chalk* 
Of late years, however, many preparations which call for far lees 
labour than French chalk have been placed on the market aa glar- 
ing or stripping solutions With most of them the glasses simply 
require to be rinsed under the tap free flora dust, and then laid 
in a weak bath of the glazing solution whilst the prints are 
applied one by one to the surface Ihe glass lies under the 
liquid, the print ib placed in position, the glass then nneed for 
an instant, and the print rubbed fanly into contact with a bar or 
roller squeegee An alternative plan which can be used with 
most stripping solutions is to soak the print* m the liquid and 
apply them one bv o ic to the* rinsed gliss, or if i<* often sufhcient 
simply to mb twr tie jjuss \ iti tin glazing solutirn by mean* 
of cottonwool (i i sm ill sponj i s like il m tlu littd 'l ho 
punts ‘tr light 1i m t lit w ish \\ it+i «ut then lud m pi sit ion and 
squeez'd into <. ill i t 1 lit unit is dn tt on t n the pnrtieulat 
pre pir lliou will slow tin svsteni t> b» followed An it lie r veiv 
effeitivt (lit ssi t< i tin ^li^sts i i veik s ilution ol oxgall 
\\ Iqc h n (pints s tuj 1\ t t lx tnp'ii d to l hi lJisms \ it li citten 
wool 01 a spinet tnd the punts then I ml on A spinal pro 
partition 0} o\ ^ill which keeps wtl is supphed for this purp is© 
by Me ssj HhiiulateJ 1 

111 lining d \ 1 tl 1 1 in ts ire mils 4 l< t lkui to ivoid tin ini 
pnsomnent ot bublh it in IhIwmii tlu } 1 nt and the ^liss 
F01 this 11 ison soim w ilirs putti t 1 1 1 « tl t pi nts upon the 
glass -wli h tht lute > Iks uulti \ dc r 1 in the <la, ng luth 

Blit ll the pi Ills 111 Will s]i||(_4(ll d l Ml in tit ot din u \ WS\ 

then slim U1 In n» 111 buliblcs h tt In twin the two surfaces 

For this it in iss ntul ( > li 1 t spuc^it of if 1 h m ft lubber 
I do not think it unite is win the 1 it is f the bai or roller 

pitttin the (sstotul thing is tint the liihhei should weld to the 
suifocc to which it is 1} pi i d If the in blur cf either pattern 

of squeegee his be mu hire! <r * pci he d with age it 1* 

aim »st impfssihh t -,et pnpti e nt ic t ind t m moreover to 
tt ar i Ik pr nts 

Ihe thou qtiuklv the punts aie dned on the glissts the better 
for thur nh s»p nation But t must he remembeied that too 
nine h Ik 1* c innot In ustd otlicrw m the gelitine surface will run, 
the punt lit s| ult unit hon its stu 1 ng tlu n firmh to the glass 
In working up n c luge s alt the nsuil mtih d is to stick the 
glasses on 1 1 I « in 1 i nm wh eh is w uimd to a temperature of 
from 70 1 1 00 1 h\ me or two ndnfnrs or 1 closed combustion 
stove Hpon a snnll s ile the prints will drv sufficiently rapidly 
if the glassts ire stood noon the m inklpjoeo of a room warmed 
by an ordinuv open fire That gives some idea of the degree 
of warmth which is sufficient In .summer, prints will dry quite 
qnuUy enough if placed near an open window where the\ will get 
a current of air fwisstng ozer them exposure to the heat of sum 
me r sunlight should be avoided In these circumstances, the 
pi infs are teady to come away from the glass in two or three 
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boars | with artificial heat, os used in commercial establishments, 
they are detached in as short a time as half an hour, but that 
means the use of a powerful artificial draught of air carefully 
adjusted to the maximum safe temperature 
It must be understood thit the gloss obtained in this way is 
highly susceptible to damp loi this reason the prints will 
lose part of the gloss as tho result >f mounting thorn dry with a 
mount ant which innetiaUs the pipu mui« oi less I he relore, 
print* glmd bv this puuss tliev an chit fly us< d for photographs 
to bo reproduced m th< Press are hint out unmounted, or arc 
otl'Ulnd to mounts by a lew ton lies \ fish gluo round tho edges 
oi b\ the use of the m mm mn amount of a thick non penetrative 

udhfs vi mil as tin dcxtnm m untiii pistes now largely sold 

there is h>w<vei m thti nn uis of fmudnng oft these gla/ed 
pimts in i non effective w iy It r insists m applying to the 
back of c i h as soon a 1 lit suit wo of tin piper buk of the print 
is seen to be f 1 1 1 v div i w tuj i if hukri^ f.ijur [\ipcis for 
this pmp>st ire soul with ui adhes \« coiling which m imply 
lecjuti < s niustenim, b\ Miss? trite non I united but any stout 
paper in b * in 1 ipplying it to tlu back of tlu print on tho 

gldM with tlu th n list p issib e tenting ft a stiff mounting paste 

I he whfle is then lift until Ihumighly div when the print with 
the mounting ] i|U attuh d to it i° stripped c ff j oi most 
purpose s sin h i |»mt is sntfic cntlv stiff to dispense with further 
nu un*mg but i f it i th light will to mount it it < in be firmly 
attach <1 to tlu m rating biaid w th hot glue tlu pinoliulion ot 
Ahull (> tic gli/d siufu is j r« \otitt d b\ tin wat* rpiool 
bukm^ 

Din ING PW\ ]<•. 

S nifDu s sh i i be sud hue t < >f dmn^ giWtiw prints 
since tlu tacky naluu of the gihtnu surf wt mikes it easy for 
prints to be defued by pirticUs rf dust etc duimg cbying 
lhose who rum ml cr the introduction if gelatine POP 
yeais ago by thi i If aid ( ompmv will «tlso recollect the objection* 
which weit mule to it in this respect as compared with the non- 
sticky surf ice »f tlu albumen prints then m \oguc 
Acroidiug to < uc umstames punts with a gelatine wuifaco ate 
beat diud hv pinning U ern up or suspending tlicrn by dips tioin 
lines oi by laying them out him up upon blotteis Tf the lattei 
plan is used the speml blottu \ sold for photographic use should 
be used on account of rheir free lorn from hypo or other chemicals 
used m the making of ordinary blotting paper Moieover, the 
specially piepired photo blotters are much more substantial, and 
will outlast seveial lots of ordinary blotting piper 
The dust difficulty is largely avoided by rigging up some form 
ot-drying cupboard often to be readily extemporised from a good* 
sized packing case or fiom some corner of a room The amateur 
worker who at times ttquires to place a large number of prints to 
dry can use to advantage a collapsible drying frame sold as the 
“ Hedgeland ” by Messrs Sichel The various shelves are covered 
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with blotters, and the prints laid upon the latter. If necessary, 
the whole ruck cun be protected from dust by throwing over it a 
good-sized sheet, formed by stitching together two or more lengths 
of fine muslin or “lawn/' thrown over the rack, it keeps out a 
large proportion of dust particles such as occur in town air. 

Provided that the gelatine surfaces have not been unduly 
softened by soaking long m wa^h water of summer temperature, 
prints may be laid out to dry face down upon the fine gauze net 
which is supplied for the purpose, at 1 etched on frames, by makers 
such as Messrs. Houghton 1 *. The thinnest butter muslin is used in 
the same way, this method having the advantage that the print 
dries very much flatter than it does if exposed to the air with the 
gelatine surface upwards 

miYIMJ PRINT* FLAT. 

In the case of prints on heavier paper, such as pod<ard,-, methods 
of ensuring the flat lies.', of the finished prints are of importance, 
since they save an enormous' amount of labour. Seveial plans can 
be followed :• -- 

One is to nail down to a board a few narrow strips of wood 
placed parallel at a distance apart of about 5 ins This is for 
postcards The cards aie pl.u cd longways htlwicn two of these 
runners, so that ea. h is bowed up slightly; the 5 in separation 
effects this bowing of the 5.1 m cant. I In* tank are plated film 
rule downwards; the bow wlmh they thus assume timing drying 
t'Oii lit er.iel s tint wlmli the c.ml would assume (in the opposite 
direction) as a result nf the c.mli.ictmn of the gelatine coaling. 

Another plan, more suitable for woik upon a large stale, is to 
lay the cards film side down on gau/e or butter muslin (stretched 
on frame) until tin* gelatine -ide is surface dry. Then, while the 
body of the card o, still limp and flat from the moisture retained 
in it, the batch laid in a pile under light pressure until com- 
pletely diy 

Quite recently, in America, several patterns of mechanical 
driers employing artiflci.il heat have been introduced, and appear 
to he exceedingly etlicient in seeming tl.it prints*. The method con- 
sists. first, in pi. King all the punts under dry blotters and then 
rolling them thus between blotter ni mmig.itcd board. They are 
tin'll placed in the drier, by uhi<!i they' are given a slight curl 
towards the reverse side, it is found that gelatine prints so 
treated lie flat when at Imbed by tlu* turners oulv to a limp mount, 
and remain flat unless subjected to damp and dryness alternately. 

PRINTS •• Will I. K- Y Ol-\V AIT. ’ * 

Perhaps 1 might to interpolate here a few words on the making 
offprints in the minimum of time from freshly developed negatives 
as done in the “ While you-wait *’ portrait businesses, and often 
also for prints required for Press reproduction. At a pinch, a 
bromide or gaslight paper may he squeegeed down to the wet nega- 
tive, adhering water removed from the front of the negative, and 
exposure at once made in a print mg- frame or printing-box. Such 
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a method obviously has its risks in the way * of damaging the 
negative, and is liable to break down by contaminating the develop* 
inent papei with hypo which may sti 11 be left in the negative. The 
more practical method, and one which is largely used commercially, 
is to lay down upon the wet negative an extremely thin sheet of 
celluloid". Celluloid specially for this purpose is supplied by 
Messrs. Kbeinlander jh stub thinness that the sharpness of the 
results from the iu*guti\e is not affected to any appreciable extent, 
certainly not enough to make any difference in portraiture, and 
‘indeed without producing any deficiency in sharpness such as 
would be objected to. e.vvpt in the ease of subjects of extremely 
line detail. Any drops of water on trie front of the negative are 
polished off as before, and the diy bromide paper laid down on 
t lit' celluloid, l 4 ’or such work, a quick-acting nietol hvdroquinone 
de\ eloper i* used, the prints immediately fixed in a hypo bath of 
strength *1 o/* in 20 ozs, of water, washed for about five minutes, 
treated in a hypo eliminator, sudi as “ Hypono,” and after a 
fur* her live minutes' washing, as much moisture as possible 
Mpieegeed out between biotins with a roller squeegee or one of the 
small domestic wrineeis. The, prints are then sufficiently dry to 
g)\e to the uist omer as they are, or they may bo supplied in a 
folder mount provided with an inner <ut-ont, by which the still 
moist surface of tin* print is preserved from damage by the front 
co\er of the folder. 

•Still unothei method of this rapid photography i» to enlarge 
from the wet negative on to tie* bromide, or, possibly, gaslight 
paper For this it is < in. Loin ary to have a fixed focus enlarger, 
v. ha h may be of box-foim, so that on inst rt.uui of the negative in 
the earner a picture of sharp funis is obtained on the paper, which 
usually is of pustrard si/c In a daylight enlarging camera of this 
sort, the negative will not. come to any harm during the exposure; 
nor will it under proper condition* when using an enlarging lantern 
fitted with even an arc light,, lint, a negative requires to be handled 
quickly m the enlarger stage, since much exposure to the heat of 
the lantern is pretty certain to damage the gelatine film. If a 
number of enlargements have to be made in this way from one 
negative, the latter requires to be well hardened hy immersion for 
five or ten minutes in a formaline bath. 

PHIXTINtt OUT PAPKR (P.O.P.). 

In practically every count) \ of the world this typo of pa}>or 
has been very largely .supplanted by bromide or gaslight, chiefly 
the latter Nevertheless P.O P. is still hiregly used. For one 
thing, it U still the type of print which is preferred by many 
photo-engravers when the best half tone printing block has to be 
made. The bulk of the illustrations which appear in the daily 
Press are made from glossy bromide or gaslight, prints, simply 
because time does not allow of a P.O. P. print being made. Hut 
where the beet quality of half-tone block is to be produced for 
printing on a glossy art paper, then a P.O.P. print is generally 
pre£erre4 for the purpose, owing to its perfection of detail, 
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Moreover, the brownish puiple colour of sulphoej anide- toped 
POP is ono whu h stems to photograph bettor for photo- 
engraving purpose b than any other Photo eng; avers, as a ru*e, 
piefu it and so do editor ot books and pmodieals who pnde 
themsdvtb upon tie pcitoction of then lllusirationb If such 
print*, rujuiu to be woikid up with brush or airbrush before 
lepiodtu tini then t POP print of sum flossy surface is pre 
fund a it takis the black uni white woik Ih tti i othuwise i 
punt <t tin huhi t 1 1 ss obtimd by stripp n s from glass or 
\uktmtt ns abt idy dtsmbid for dixtlipmnt pifHis l* the 
photo mgrisu puf n nn 

1*0 p i tju ns i tan \ e, > d m iliu F r tin u. is >n that the 
papti is run f< ii piactuilx 1 1 ' \ m i id i ugnrds tin phuk 
oi c outlast win it it ^ims Ii ih >, t t ditlu^ git illy iiom 

gaslight pipu will h n> rbt u bh m i suns ot grtdis suit ible 
tor iiegitms down to th si if i \u\ flit ihnictri Iim, 
there have bun mo ( l two l’U I' p ij 1 1 j 1 1 ul i n the mu) it 
for the purpose <1 obtainin'' pit 1 ^ ;od i nitiast ti >ra \civ 
flat ni 0 iti\ts> Hut th v h»\t wui i mi mt m\ thing li f t 
general usi n> d( ubt 1 i tin n vsun tf n tlu\ m v< ry M \ n 
printing is lompiml with unlit iv POP 

]*RXMIV P O P 

\ bi^miKi find » iik 1 tile difli ultv m ind^ of the txa t 
depth to wli (h tin P<> 1* j in' si uM In ik n whin t \pos rig 
it to d might nidi r tht nf H iti\t It is tuctvurv to punt 
deipw thin thi fu isliod pituii is t> b< bo< nisi tin 4 print kses 
a icrtiin unnint of depth in tor mg arid fix ng P.ut higmnm 
often hud thd tl i \ mihjndgt this di ret tf txtr* depth and 

g* t pi nits which whin finished ir < mt f thtni too light 
oi norm tt t> dail T (an u\c out hint tin tins matter which, 

I think will *i\o the bignior rnan> fuliHs It is that the 
degree of out printing wlinh i uqunid is griitir whin a nega 
tive pi iuts qut 1 1\ iml is r ruspimlitgU 1ms whtn a negitive 
takes a 1 >n„ time to print In etliu woids f tl e negative is a 
clean quick pi ntci whuh voids in image of the depth required 
rn the finished punt within fi\ r ten minutes m d fTus»<] summer 
light then Mm wml to iui pi it unsidiiibh to a degree such 
that the highest 1 gilts in tin putuie in distinctlv clouded over 
whilst thi hiauibt shad ws hm i bi ii7id or choked up appear 
anoe On the ot he r h in l if the mgitive is a slow printer, 
requirin'? tn\m fiftun to thutv ininutis or more thin it will be 
found tint the mihp dt^in if omi punting will result m a 
picture win h is t<<> da^k wh n finished I sin 1\ a hard or 
“lontxuatv negative lequnes less over punting than one which 
us flatter 

Moreover it must be remembered that prints require to be more 
deeply printed if thev are to be toned in the combined bath— 
that and fixed at the same time They can do with a 

ftotnwhat fees degree of over printing when toning by the 
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M separate** method of toning first and then fixing after* washing 
We will take this second method first 

Washing Buck* Tunim 

• 

POP prints nuv be kepi iuj a day oi two before tuning if 
stoied away from light and damp Put they are best toned, 
as is usiully dom, < n tin d ly tiny uio pnntid The fust thing 
is to wish thorn 1 1 p'uin wmi Plwt the punts in succession 

, face down m a di h \ i cU in waUi oiu by one As you do this 
vou will t< tint tin w itu iimi i 1\ tut onus luilkv owing to the 
mIui which dissihis out ti th< pipers forming chloride of 
mIui (tin mi kirns'* j wUli tin mull ijumtitv of halt which is 
pto < nt in iliuost i\«?\ \ lit i siip( K I his suit is a means ol 
t< ling u> tint the pints In c b m pioptik wished For the 
obju 1 i> to wish » nt tin s lu L k<i t mip mui K ni tin papers, 
uid whin tint \* dorn th p* uta n s il n„ in witcr will no 
lon^u mile the ’ittu mill \ 

Print', houi 1 In pi if d in lli^ in t wilci bith ijun kly one 

uitti 1 he ollif i rinl i < i is tin 1i t inn is m, the milky watci 

should hi pcuud off uni tin dish tillul up with fiesh The 
itutou fi»r tins is tint m niosl <. s the whole of the soluble 

s. Im i mi *L< | ipik is n t tin i J nto ‘•iUci diloiidc bv the tap 

uatei Sonic ol it •rmuns disolud cs soluble silver salt, which 
is lnble to c iusc turn oi tin 1 1 m i tin \ cniwn lor an unduly 
Juiii time in th« so nt n I In t f i p mu onnuckh the suuiid lot 
ol w 1 1 < i ind t in tin pnnts o i m i< Jl\ tiiiiinig over ** I 
lilt ui (in this n<l i tin i m tin w*ii tin wind iv w id) Vrillg 
li f the hollo n pnnt t tin t p u u siwly niiti 1 th* wind* number 
im in ine oidn in w v i h thc\ win jh id n the dish Then 
ijuul 1\ p nil ff * ] w \ h w it \ i l l su ill \ f oui oi hva wnsbingB 
.nt ainpii Ihi whuh i i <d \ 1 uuldatc inoio< cm vomuitly 
nude by a mmwhit diff i *it mu ) n 1 n >n nun ly by mnoving 
the prints nn« h> oik ti nn thi t p id ti it Im ng them to tho 
second dinh lu’l ol ilnn witu II thi pint luv* bun through 
h\e si pareti lo 1 *- < I w i* i in th wc th fru ilu t ’ as it i« 
i ailed sh mid lu wished out iT Hum 1 1 fin this by mining 
wlwtliei Hu wish w dir is Jm ti m m\ ti nr of milki kss 1 sually, 
one can see this bitter h\ wo< on up • i 1 1 ’ ol tin w o*h witci in a 
Atnxll Jw'. me isiin the mlkm s due ti it show well in a white 
porcelain dish 

I ought to uln i note for th Km* hi of tho^c * ho bv some rate 
chance n\a\ use a wit*i MippU nt lining no «■ i 1 ! such a« fne pine 
rain vrat<i In thin f\*nt the wishwitcr will not ohihit the 
nu!kine<s> It i«. no ilii’bi t th it it sh ndd no* do so but it is 
jiiht as well to add i di ti hm oi sc, of silt solution to < uh lot of 
water, when the latltr will tnon muo tc indicate how washing is 

proceeding 

lUmi roi Sp’akati Tomnc. 

The standard method for toning POP and the one which yield© 
ft* finest results, is that in which a toning bath is used containing 
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ammonium sulphocyanide and" gold chloride. Ammonium sulpha* 
cyanide should be m pure white crystals. It must be kept tightly 
stoppered, as it absorbs moisture greedily from the air, and is then 
liable to spoil. However, it can be made into a stock solution, which 
keeps 1‘ftirly well. Dissolve 1 oz in water, and make up the total 
bulk to 9 oss*. Kv«*ry ten minims of this solution then represents 
1 grain of sulphocyarn do. Hut if you are tomng IkO. I*, only at infre- 
quent intervals, it is better to weigh out the sulphot yauidc crystal*, 
as you can then be sure that, this chemical is in the proper condition. 

Gold chloride is bought in tube* containing 15 grains. It require* • 
to he kept in a steak ttoJiitiuii, a conwnierit ttliciigtli of which is 
1 grain in 1 dra< hm of water. To make this, scrape off the paper 
label of tlie 1nl»e. put the lube in a clean measure, and add 2 

ozs. of distilled water. Smash the lobe nudes* the water with a glas* 
rod, when the yellow «s\sials \\ i i * .peedily diesolu*. It is a good 
plan to make a few marks on the tube with a three- cornered lib* 
before putting it in tin* water, as it will then break quite easily 
When Hie gold chloride is chvmJxed, pmir the yellow solution off 
from the fragments of the gla-s into a >e. on<l bottle, and label : 
“Gold Chloride*. 1 drachm 1 grain.*’ 

Now to make the toning bath. A formula winch works well with 
almost, any make of J\(>. K consist* ol o') gr<« of sulphocyanide and 
2/, grs. of gold elilondc in 20 oz*. of water. To make this up.. put 
8 or 10 ozfl. of clean water (no need for <li«lilled water, though it 
is better) in a 20- nz. measure and add 300 nuinms (equals 30 grs ) 
of the sul pilot van id o solution. In another liuasure put 2\ drs. ol 
the utoi k gold solution (equals grs. of gold) ami add* about 8 
ozs. of water to it. Now add the weak gohl solution to the sulpho 
cyanide (n<»t rirr vr/w), about an ounce at a time, which addition 
cause* a deep red colour, ulibh di>nppcnts on stirring or slightly 
shaking the measure. After adding all the gold in this way, make 
tip to the full 20 ozs. with water 

If the bath is made in this wav With cold water, it requires to 
stand for about, .twelve hours in order to ripen, hut if hot water 
(rather hotter than the hand can bear) is used for diluting both 
the sulphoevanide and the goM. the lnth can bo used a* soon as 
it has cooled down. 

Toning tiik Pfitnts. 

This is again an operation in which many beginners find diffi- 
culty — difficulty, that is. in get Hug a series of prints which aro 
all of the same tone. If you think a little, you will realise that 
it is not surprising that the bath, as commonly used, should give 
different tones. Each print as it. i* placed in the bath absorbs 
a certain amount of gold. The bath heroines correspondingly 
weakened, and thus the prints which are put in afterwards are being 
toned in a bath which is weaker and weaker, as compared with that 
Q9«d for the first prints. This is one cause of difference in tone,- 
another, of course, is the keeping of prints in the bath for a longer 
Or shorter time. The effect of both cause* is largely minimised by 
working on a different system than that (i f it can be called a system 
gt all) of dribbling prints a few at a time into the whole bulk of th* * 
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bath, taking them oat after they are clone and then putting in others. 
The better plan, particularly for the beginner, i» to mix up just 
enough bath to tone tae batch of prints, and to place all 
the prints in at the same tune (as quickly as you can), in take 
thorn out when toned and then to throw away the bath. Usually 
a ba*ch of prints is too big for all to lxi manipulated at one time 
in this way, ami therefore wo resort to the plan of dividing the bath , 
up into several lots and of toning a requisite number of prints iu 
each. P.0.1\ papers vary considerably as regards the amount of 
-gold required for toning them Sonic will require 2 grains, others . 
more, for a full sheet of paper representing 56 quarter-plate or ' 
J6 half opiate pieces. On this basis it is not. a difficult matter to 
make up just the quantity of l>ath which will serve for the toning 
of the number of prints in hand, and the- results as regards evenness 
and q unJit} of tone will repay the trouble of the little calculation. 
Makers of some papers, for example, Kodak “ Kttlio," draw up their 
instructions for toning on tlm " system” basis. 

The point at which to stop toning is judged with most papers by 
holding the print up to the light The shadows should be free from 
* marked redness. If, in toning by the rule as abo\e. the. bath with 
its full quota of piiuts will not tone to this stage it is a sign that 
it requires more gold. If it tones prints too quickly, say in less than 
6 minutes, it is a sign that the bath contains too much gold, oe is 
too strong m both gold and sulphoc\anido. Usually, the maker’s 
toning formula will nut exhibit either of these defects, and can bo 
always adapted to toning h\ rule. 

The toning operatnm itself is b<*st done by weak daylight, that is, 
in a room with the blinds down, or a curtain over tho window. This 
allows of the print being hold up for a moment to unscreened diffused 
light, (by raising the ruiUm) in order to judge if it js done. Toning . 
can be done quite well by artificial light, although it is not quite 
so easy then to judge the point .'it which the prints are ready for , 
taking out of the bath. 

Was him: An hit Toninc. 

It is just as important to wash punts between lotting and fixing as 
it is to wash before toning. On removing hum the toning bath 
prints should be passed into n large dish of water. Ha lot of prints 
accumulate in a small hulk of wiper the latter accumulates the toning 
chemicals in it and prints tone further. Tins further toning is liable 
to occur in handling a fairly large hatch of prints, and therefore 
some workers prefer to pas* print* into a step bath of soda sulphite 
(about 50 grs. in 10 o/.s. of water), which iiTmiodiate.lv arrests the 
action of tho toning hath. 

In washing between toning and fixing the greatest care is neces- 
sary to avoid contact with the minutest trace of hypo. The dish . 
for this washing should be beyond suspicion, that is, one which lias, 
never been used for hypo or has been chemically cleaned, beat with ,, 
a solution of potash permanganate containing a little sulphuric acid.* 
Hypo at this stage is an almost certain means of causing pinkish . ( 
f stain* when the print* come to be fixed and washed. Usually three 
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435 or four changes of water between toning and filing aft aafflctaut* the 
prints being 14 turned over ” in each successive lot 

I [Xing rOP Pmvra 

Tiie fixing bath foi POP should cunUu plain hypo without 
any other addition An a< d hath roiit'vning sulphite, alum, or any 
other chemical should never be used hloieovcr tdio strength should 
not be more thin 2, oi at most 3 o/s of hvpo m 20 o/s of water 
The image of a P O V print will not stand fixing m the stronger 
hypo baths which ran be used with >ut fear for dc vdopmcnt papers 
The tame uf fixing should he fiom 10 to 35 minutes 

\\ \SIIINC p 0 l 1 

More can is loquutd m w ish i 1* O P punts than in any othu 
process not bt cause it is m\ me ditto ulL tc wish out the hyjo 
from them but because the P 0 P image is moie susceptible to 
damage by wiy minute quantity <f hvpo which mav be left m the 
film On tlu othci lu-nd to > long w udmu attictH to some extort the 
qutililv of the punts the brill u t suffu u some what fry pio 
tracted soaking m w tin If pint m kept on tlu mo\e in a 
washer or by repeated tiinsfticmc fiom >m dish to anothtr thtre 
should be no rued to \\n*h f< i Ini ti thin an hour md a half 

CoMTIMD 1 OMN AND blMN 

So far wc ha\c cuvtduid on > tlu finis! ii£ of P O 1* punts by 
the sepai ate toning mid Imiu piece** It lcjicscuts i somewhat 
formidable senes (f us oik wh ch has undonbUdU diivtn 

the amateur wotket to the speed u development and s< If toning 
papers .However h\ t mug ind hung i f tin um< time m a 
so called combined bitli POP i i ninth in n speedin pint is* 
the results are \ei\ 1 tth »nt«u i t Host by sq n if e timing uid 
if tlu method In not ihuMei tin it suit* should bt full v is penn merit 
The tombinod bath is me which t ntuns not nl\ gold and othoi 
Uienuc ds which contnbutc to its t i mg k tion hut afro hypo by 
which the piinje an h\< 1 it the sunt, tune It will thus be seen 
that then is j danger hi tin use of i toning bitli of this kind, for 
the pints nm bo fully tened Icfoi thev lu\c hid tune to fix If 
they reuimo t> bt i< moved n huh more than hie minutes it is 
quite likely tint the\ wdl not Iw pei teeth fixed One remedy 
for that is" to reduce tin spud vf toning cf the bitli fry adding 
water to it, si\ «m tquil hull but veiv often a combined bath 
does not then give such good t >nes is it dc e* when of full strength 
A better pirn is to make it a tide t"> pass punts stiaight fiom the 
combined bath into a fix n v T frith of plain hypo of 2 to 3 oes m 
% 20 oa* of water so that tlay will he assured of complete fixation* 
A farther dangei i minuted with the combined bath is that as it 
remains in use foi the toning of a considerable number of print* 

cannot be depended upon m every instance to indicate its 
.exhaustion by ceasing to tone It is often found that although 
|P# real gold toning ceases to take place (that is when the g©*cT 



% aft gtteit} 1 Hm> bath »m continues to exert * toning action which 
3i Hot permanent in ita results, since it is produced not by the 
action of the geld but by the various sulphur compound* which 
are formed in the bath. The preventive of this effect is to nae 
a given Quantiiy of the combined belli only for so many prints^ 
Meat makers of combined bath or combined ''toning and facing 




a given quantity of the preparation. And the bath should be 
thrown away when that number has been treated. 

In use the oombined bath is very simple. The prints are placed 
dry into it as they come from the frames, are kept on the move 
until sufficiently toned, and are then (preferably) passed through 
a bath of plain hypo before being washed. Many formula have 
been given for combined baths, though 1 imagine that moat 
amateur workers prefer to avoid the trouble of compounding them. 
Therefore, I will not trouble to give more than ono formula, an 
excellent one recommended some year or two ago by Mr. H. W. 
Bennett for Ilford P.O.P. 

Each constituent of the bath will keep in solution satisfactorily 
for a very long time 

A —Hypo 1 lb. 

Water, sufficient to make 32 ozs. 


B — Ammonium sulphoeyamde 
Water to 
0 — Lead acetate 
Water to make 


2oza 
Bi OZS 

1 oz. 
o/,s 


* 


The lead acetate should be dissolved m ver\ hot water, as nearly 
boiling as possible The solution will be cloudy, and should be 
shaken up before measuring out any quantity lpquimt. 


1) — Gold chloride 15 grs. 

Water 1 ozs 

E — Ammonia ( 880) 3 drs 


Water 


10 o/«*. 


To prepare the toning bath, take 3 ozs of A and 3 drs each 
of B, C, D, and E, and add sufficient water to make the total 
quantity up to 10 ozs This quantity of bath is sufficient for 
eight whole-plate prints, for fifteen half -plate, or for thirty-two 
quarter-plate 

It is very important that the solutions should be mixed in the 
order of the letters of the alphabet. The necessary quantity of 
A should be taken first, B added next, then 0, and so on. After 
measuring C the measure must be thoroughly rinsed before using 
it for D. and again thoroughly rinsed before measuring E. 

The minimum time for the prints to remain in the bath should 
be twelve minutes. This is most important to ensure perfect 
fixation, and, consequently, stability. 

Very deep printing is necessary for toning and fixing in tbis 
hfi tlu The tone is judged as the prints lie in the solution, tjbe 
final colour being that which they have at the time of being taken 
from the hath. 
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Othee Methods op Sepabate Toning. 

Before leaving the combined bath it ought to be said that the 
sulphocyanide formula is not by any means the only one which 
can be used, but it is the only one which yields the characteristic 
purplish tone which is generally wanted in P.O.P. prints. Many 
other toning formulae can be used and are of service particularly 
when warmer tones than those given by the sulphocyanide arc 
desired. One sucli formula, recommended some years ago by 
Mr. Q. T. Harris for the toning of postcards upon a commercial 
scale, deserves to bo mentioned. A stock solution is made of ; — 

Sodium acetate 4ozs. 

Gold chloride 60 grs. 

Distilled water 15 ozs. 

In making this stock bath the gold chloride (which is acid) is 
first neutralised by adding pure chalk, and the bath, after the 
addition of the acetate, is allowed to ripen for at least twenty- 
four hours. In making the toning bath, 1£ ozs. of the stock 
solution are mixed with 60 ozs. of water. This bath being 
strengthened by the further addition of stock solution up to 
4 ozb. (“16 grs. of gold), which is found to be sufficient for the 
toning of two gross of postcards. 

v)n the other hand, a method which I can strongly recommend 
to the amateur who has occasion to make a P.O.P. print only 
at odd times, is one in which the toning solution is applied to 
ihft^irint with a brush in quantity sufficient to tone the print fully 
mb not to over-tone it. This is a very rapid though a very 
ej$0f&vagant method, but it is a capital one for those who may 
want to make one or two P.O.P. prints, say, for reproduction 
kin the Press. Make a solution of ammonium sulphocyanide, 70 
phosphate, 50 grs. ; borax, 70 grs . ; in 10 ozs. of 
. - T-._T. u r - ° toning bath add 1 dr. of gold chloride solu- 

tion fequals 1 gr. of gold) to 1 oz. of this stock solution. This 
makes a strong, quick-acting toning bath which is quickly brushed 
over the print with a large camel-hair mop. One requires to use 
a brush large enough to take up sufficient solution to tone the 
print. In the case of a quarter-plate print this is from thirty 
to forty minims. Lay the dry print on a clean glass plate 
and go over it in even strokes with the brush, first lengthways 
and then crossways. The print will tone in rather less than 
two minutes and the tone will be even and not overdone because the 
toning bath is practically exhausted in the process. It need hardly 
be said that the brush should bo kept moving first one way and then 
the other across the print during the whole lime. On account of 
its extravagance in both gold and time this, of course, is not a 
process for dealing with a batch of prints, but is, as I have said, a 
firet-vTate one for one or two. The results, as regards brilliance and 
quality of tone, are, I think, superior to those by the usual process. 

Sulphide Toning or P.O.P. 

A good deal of experiment has been devoted to devising a satis- 
factory method of toning P.O.P. without gold, but none can be said 
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to be really satisfactory ; at any rate, 1 know of no published formula 
for the process, although several trade preparations have been put , 
on the market, the best of which appoars to be the “ Toneezy ” of 
Messrs. Droege. It should be practicable to convert the image of . 
disagreeable Tbrick-red colour, obtained when P.O.P. is simply 
printed out and fixed, into one of pleasing sepia tone by the use 
of sulphide, but no method of doing this has so far proved to be 
sufficiently certain to come into general use. There is a field for 
experiment here, although it must be said that the dwindling use 
of P.O.P. makes it one without great promise of profit. Bo far, the 
most satisfactory method has been to print very deeply, to fix in the 
ordinary hypo bath, to wash out the hypo thoroughly, and then 
to pass prints through a weak sulphide bath, for example, 5 drops 
of the strongest ammonium sulphide solution (commercial) in 20 ozs. 
of water. Apparently P.O.P. requires to be quite fresh in order to 
work well with this process, otherwise the whites are stained. I 1 
mention the method here only in order to draw attention to it and 
perhaps to encourage some worker to improve it. If the printed-out 
image can ho fully sulphided there seems no reason why prints 
should not he fully as permanent- as sulphide toned bromides, which 
is saying a good deal. 

Reducing P.O.P. Prints. 

Ordinary reducers, such as the hypo-ferricyanide, aro not suitable 
for correcting P.O.P. prints which, through over-printing, are" too 
dark when finished. For one thing, the hypo-ferricyanide reducer 
attacks the detail of the print more than the heavy shadows, gjvffag 
an unpleasant and “measly” effect. Years ago I tried a whole 
series of redneers on P.O.P. prints, arid among them found two., 
which were really satisfactory in dealing with overdone prints. „T 
first of these is the so called “ Had don’s ” reducer, 
a little ferrieyanide solution to a solution containing abm|jp^PrgrS. : 
ammonium sulphocyanide in 1 nz. of water. This has a very evett 
action on the tones of the print, and it does not spoil the general 
colour, as do many other reducers. Another reducer is the familiar ’ 
persulphate, simply a solution of 5 to 10 *grs. of ammonium per- 
sulphate in 1 07,. of water. This reducer certainly does alter the 
tone of the print, but it changes it more towards a neutral 'black, 
giving a very pleasing effect, though one hardly recognisable as a 
gold-toned P.O.P. No one, of course, would recommend these re- 
ducers for regular employment, but on occasions when a print has 
been made in a hurry and turns out to be useless through over- 
printing one or other of these formulae may save the situation. 

P.O.P. in Hot Weather. 

The gelatine emulsion of P.O.P. is more liable to give trouble in 
hot weather than is that of development papers to which very often 
special hardening prooesses are applied in the manufacture of the 
paper. P.O.P.. owing to the number of baths through which it hae 
to pass, and also to the softening action upon the gelatine of a 
sulphocyanide toning bath, often requires to be passed through a,- 
■ hardening bath. The best stage at which to use the bath is between 

40 * : 
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ionuug and fixing The prints are first well washed after toning/ 
as already directed, and are then turned over for five or ten minniee 
i& a 6 or 10 per oent solution of alum. They are then washed 
again for five or ten minutes before fixing. 

A point of special importance is the purity of the alum. Much 
alum which is sold ill very impure, containing iron salts, so much so 
that the P.O.P. image is positively bleached or destroyed to a very 
considerable extent I have seen prints which have been little more 
than shadows of their former selves through the use of a hardening 
bath of this impure alum Alum can be bought fiee from iron, and 
makers of P O.P. pi mts upon a large scale find it necessary to use 
alum of this assuied quality Usually either potash or ammonia 
alum, which is purchased in cleat white crystals, will be found 
reliable • the powder varieties of alum are more open to suspicion. 

D* VP LOPING POP 

To complete these notes on print out paper reference should be 
made to the process which came somewhat into use before the days 
pf gaslight paper**- namely, that of printing POP only faintly 
and then developing it up to full depth This process still, too, 
has its use, foi I know of no method which is eo speedy a one for 
the amateui to take off one print From each of a large number 
of negatives of difteient degrees of density and colour P.OP. 
printed out in the ordinary way would be a very Blow process; 
if one uses gaslight oi bromide paper, it is neocssary to be atyfo 
to judge fairly (onoctly tho oxposure required for each neg^trafe 
in order to get a presentable print, but by using POP and devetdfP 
ing it, there is no necessity to give at all an exact exposure so 
long as ono givee enough Tf the paper ie exposed so as to yield 
a light print showing detail everywhere, one will get a picture of 
fbll depth on development If the exposure is more than this, the 
developed print is still of good contrast, but has a wanner colour. 
Thus, it is possible to group half-a dozen or a dozen negatives 
into one large frame, expose one large sheet oFT O P behind them 
for a time sufficient for the densest negative, and then, after 
cutting up the piece with a pair of scissors, to develop each 
separate part to a quite presentable print In this way, a very large 
number of negatives can be proofed m a very short time 

The development process is easy and certain, provided one takes 
certain precautions In the first place, the paper must be handled 
as though it was of gaslight sensitiveness Best to load it into 
the frames by ordinary gas or electric light illumination and to 
develop it under the same conditions Usually, there is no need 
to examine the paper in the fiames because one knows what time 
ie sufficient to give a print with detail in it * the exact depth does 
not matter 

Many developers can be used, but a formula which works, ex* 
Qeedinglv well is as follows Make n stock solution of ■ 

Pyro 60 grs. 
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To^prepare the working developer, £ 02. of this etook solution Is 
mixed with" 16 ozs of water at 1 he v time of use. The partially 
panted proof is placed in a dean glass dieh, the developer flowed 
qver it and kept on until the picture reaches the required depth 
or is a little deeper. Then, without rinsing, it is transferred to 
a fixer of :~ 

Hypo 2 ore. 

Soda sulphite £ oz 

Water 20 ozs. 


The print develops m fiom one to two minutes, the developing 
solution becoming more or less turbid or muddy It is a mistake 
to oveiwoik the developer The solution is \eiy cheap, and the 
beet plan is to use the minimum quantity for each print, and 
to thiow it away after uxe The developing dish, too, becomes 
stained with silver deposit after a time When any pionounced 
brownish scum has formed on it, it is best to make it perfectly 
clean again by rinsing it with a little nitric acid, afterwards well 
washing in water For this reason, a glass dish is best as one Can 
be certain that it is perfectly dean 
As I have said, the prints by tins pioctss vaiy considerably 
throughout a batch as regards coloui this variation atising from 
different degrees of printing as well as, to a very great extent, 
from the colour of the ncgatiic With some papers, the tone is a 
jfeteing brown or sepia, not unlike that obtainfd by simple fixing 
3pk self toning paper with others it is ot an unpfeasing greenish 


If it is thought worth while, tho prints cm be passed through 
a combined toning and fixing bath lffei they have been fixed in 
the mixed bath ot hypo and sulphite ah end v given But, usually, 
for the purposes for winch this process is chnflv useful there is 
no occasion to supplement the method in this wa\ 

COLLODIO PHLOTITDE P\PKB 

This papei, otherwise knotfn as C.C or collodion P O.P., 14 
again a material which in this country, at least, has largely declined 
in popularity It never waB, and probably never will be, a process 
much in the favour of the amateur worker, although the resold 
obtained w»ith it are surpassingly beautiful Probably no photo 
graphic print so well deserves the title of 11 handsome M as does n 
0 C. at its best Unfortunately, the process suffers from several 
drawbacks, which are against its extensive use by amateurs In 
the first place, it calls for a nogative of first-rate quality and of 
considerably greater vigour than the amateur worker is accustomed 
to make. In the second place, the working of the process is none 
of the easiest, and for the production of the best results calls for 
an amount of skill and practice which many amateurs have not 
opportunity or the leisure to obtain. By way of proof of this, 
/It nxiy be mentioned that the Kodak Company, when actively 
introducing the class of paper to provincial photographer* to ■ thus 
adopted! he method of fending round the IfpP 
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strators, one of whom would spend two or three days at a studio 
in order to familiarise the photographer fully with the working of 
the paper. With these features, added to^ that of daylight print- 
ing (always a disability from the amateur’s standpoint), it is not 
Burprising that collodio-chloride paper is almost completely absent 
from the processes represented in photographic exhibitions, which 
latter afford the best means of judging the popularity of this or 
that process among amateur photographers. 

Among professionals the process has been supplanted to a con- 
siderable degree by the newer bromide or gaslight papers yielding 
a warm black tone by direct development. In these circumstances 
the process must he considered here at less length than its merits 
strictly deserve. 

A notable feature of the O.C. paper is the remarkably beautiful 
prints which it yields of warm black tone. The toning process 
adopted for this effect is known as the “ double bath.” The prints 
are first toned for a short time only in a gold bath, and then, after 
washing, are toned more thoroughly in a platinum hath. The 
paper, however, lends itself quite well to the production of prints 
of a fine warm brown and sepia tone, as well as to tones of extra 
warm sepia, red chalk, tmd violet. These latter effects are secured 
by toning with platinum only, or by gold-toning after a pre- 
liminary hath of ammonia or salt, according to the warmth of tone 
desired. 

IIandlino Oollodto chloride Paper. 

The paper, owing to its collodion emulsion, is of a much more 
delicate nature than is gelatine P.O.P. It i<* much more sus- 
ceptible to marking by the fingers when handling it. Such touches 
with moist fingers show themselves in the finished prints in the 
shape of red patches where the toning action of the bath has 
failed to take place. 

Moreover, the collodion emulsion makes the prints seem more 
difficult to handle in the various baths. Papers \arv considerably, 
but all of them show a disposition to curl, instead of lying flat and 
limp as does a gelatine print. The be.d means of o\crcommg this curl- 
ing tendency at the outset is to place ihe prints, when washing them 
preparatory t.o toning, in a very small depth of water. The prints 
are placed in this one on top of another, so that they press on 
each other and are only just covered by the water when the whole 
lot have been put in. By this plan the prints have not the oppor- 
tunity to curl up. and if treated in this way at the start will lie 
reasonably flat in the succeeding baths. 

The “ Double Bath ” for Warm Black Tones. 

Presuming that the prints have first been thoroughly washed as 
already directed under ‘‘ Gelatine P.O.P.,” and with the extra 
precaution just mentioned, they are first given a brief toning in a 
bath containing borax and gold chloride. Makers’ working instruc- 
tions are full in regard to this process and, naturally, should be 
followed. A typical formula is : — 
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Gold chloride .... 2 grs. 

Borax, powdered 2 ozs. 

Water 40 oza. 


Prints arc placed a few at a time in this bath, where they tone 
fairly rapidly. All the toning that is necessary may take anything 
from a few seconds to a minute, according to the effect required. 
It is difficult to describe the appearance of the print in the gold 
.hath at this stage when it is ready to he removed. Too short a 
toning here yields prints which are of brownish or greenish black 
when finished ; too long a toning an equally unpleaaine bluish black. 

The next stage is to wash the prints thoroughly in several 
changes of water and then to tone them in the platinum bath/ 
There are two methods of using the platinum bath, namely, toning 
one or two prints at a time for a short time in a strong bath, or 
toning a greater number together for a longer time in a diluted 
bath. The results do riot differ greatly, nor is there much difference 
as regards the cost between the two methods. The stock solution 
is made up somewhat a* follows * 

Potass chloroplatiiult lb grs 

Phosphoric acid 2£ drs 

Water 7 1 o/.p 

If the whole hatch is to he de\ eloped together this solution is 
diluted with wafer to 6U ozs. or more. Kur toning only two or three 
at a time in a strong halh, 1U or 15 oz*. of water is mixed with about 
an ounce of the stock solution and the prints toned in this mixture, 
'vbHi Js strengthened as required from time to time. In the 
platinum bath prints require U> be toned thoroughly, in fact, it is 
difficult to owe tone them and ino*t necessary to avoid under-toning. 
The prints are easily judged to be fully toned I Kith by observing 
them as they lie in the dish and by holding them up to the light; 
in each case, they should show no positive warmth in the shadows 
but should be a puie black colour. 

The next stage in the process is to wadi the prints thoroughly from 
the acid platinum bath. This is a most necessary operation, because 
any acid which is carried in the substance of the prints into the 
fixing hath will inevitably lead to yellow spots and stains, which 
may make themselves evident immediately the prints are finished, 
or may not appear until some time \fterwards. Collodion paper 
requires particular care in this respect., and therefore the washing 
should be carried out through four or five changes of water, passing 
the prints one by one from one dish of clean water to the next. A 
further preventive of the carrying of acid into the fixing hath is to 
use, instead of plain water, for the last washing bath a solution of 
about 50 grs. soda bicarbonate in 20 ozs. of water. Some use a 
solution of l>orax of about the same strength equally for the purpose 
of destroying any traces of acid. 

Fixing and washing are done as already dwen bud under 

“P.O.P.” 
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Pflf CAUTIONS WITH COLLODIO CHLOEtDK PAPLR 

Of the particular ways in which collodion paper is liable to give 
me to failure the 01 e winch is least likely to be suspected by the 
beginner is the tendency of the paper to develop >ellow spots, or 
general fading of the imago is tie result of slowness m drying 
This applies ojiuliv to prints wlm.li an tiinnmd wet and mounted 
at once Whetlm unmounted or mounted, punts lequire to be 
placed so that they btconu perfectly diy within an hour 01 two If 
they an mounted the diving arrangement should Ik such that the 
mounts themselves ilso nr not Mt n taming moisture For this, 
mounts should be plucd <n a wire 1 irk so that ail can cuculate 
iiecly round ca^h ml then put to div m a w mn w ell \ t itilated 
room" Orm print lust become ]t futlv dry tht> «ecm tj with 
stand the icti n cf mo m peiKc v well cillochon punts fre 
quently with t in iirt^. m< urc in iitdujj show*, ists bv no mean** 
idinpiool witleut snHii »*, in m\ w i\ 

CO punts u< j I so pulculnK lullt to defacement b\ black 
spots niunlv < ins i l\ liinul putuhb ot nutal detached from 
metal cuttnu shipts such s icqu u to he use 1 when trimming to 
ovals 01 circles 1 ) ml 1 1 idu punts Lin ^uillotine pattern of 
trrmmin^ bond iv ds tin U in cl tre .1 t 

Of otlur tomn 1 inula f >i tin p wlmtiMi cf the warmer flenes 
of Innth there is in t is n 1< wi tt leu s uc the necessary 
paitnuhns ind jijstiu 1i us m ivcn in tin 1 nmili S«ction*’ of 
this ‘ Aim n h u 1 i ( 11 I th tit POP 

•>1 U TO\[\(l P \T I RS 

This Hit simplot of ill print uu inns ts tills for only i shoit 
chapter 11 would he diJlmuit in Me I to wute much of this paper 
tin minipul ition <F wind his bun mimed to the aery minimum 
bv tin m mufti turns still thtu ut ok u two points which 1 
i«d\ dwell upon aid thus ntfvdlv supplement the instruction 
supplied bv tin nr ktis 

( FT S1IM OK ( Oil OPIO\ 

Se’t toiiih n mp+is in n ho Krk ti imely those with collodion 
md those with gilitme timilsun The collodion papers are by far 
the ino*>t numerous and I must vu the most satisfactory 
Although paptis with a n 11 > lion emulsion arc moie awkwaid to 
handle n the various luths iw ng to then reluclincc to lie flat, jet 
the b dance of idv rut » c in tin < ast of sell tolling papeis, lies with 
the collodion foi the m*on that the collodion papers are much male 
certain n tlio tnu which thtv n j\e as the Jesuit of particular treat 
ment than ut drt it pipcis Perhaps mtap nny consider that a 
disadv wifcagt, toi w ill collodion pipers th' 3 lesults are limited prac 
tically to three toms — sepia obtained by Pimph fi\mg, purple, 
obtained by the use of a salt bath before fixing and warm black, 
obtained bv ton ng in a platinum bath, followed bv the usual fixing 
process Toms otliei thru these it is not veiv "easy to get with 
collodion sell ton mg papers when as the gelatine papers, in my 
experience ran readily yield a very twde range of ton« bv alteration 
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m the strength of the fixing bath, the time of immersion of the 
prints in it, and the use of a raU bath Whichever description of 
paper is need, the notes which follow apply, although I would not 
advise the use of a platinum bath foi the toning of prints on the 
gelatine papers. 


Sei*i\ Tosrs t \\ SiMPir Fixing 

As the makers’ instructions it 11 jou, the m imputation of self* 
toning paper is of the vciy simplest kind It will bo found that solf- 
tomng paper calls for a tatlui more * contristv " negative than 
ordinirv P O P or Liomnh | ip< i- a me itive, tl nt is, which is con- 
siderably more vigoions Jun mi which \ h Ids n fiistiate print on 
punt out papei Printing iii|uiim to In sounwhit oiordone The 
print need® in b< t Kposc <J until the highlights a'** toned over and 
the shade \s iro 711st taiiimnu 1«» how a bior/cd appearance. 
Here, as already mentioned n d< r POP * the degico of o^eT- 
puntmg which r notes 11 v m ouUi to sc cun a final picture of the 
right ch pth dqiencis 1 gu it d< il 117x11 the spetd it which printing 
takes place VNluh 711 nt r c, fi m 1 hisr mgitnc or 111 a weak 
light calls foi little c\o |>r nting a iipul printing in strong sunshine 
or from a thin nogatne requires much greater denth than is wanted 
in the final if suit 

As I hive said the pioctdinc for sepia toms on self toning paper 
is the use simjjh ot i fixing hith of plain hypo usually of strength 
not gidtu th m 2 01 3 hypo m 20 07s of w itei Rome makers 
dnect that the punts should he placed straight into the hypo bath 
without pitiious washing in water hut a woid rcquiiea to be said 
on this point It mu t 1 m remombn d tint most pipois of this kind 
contain ui the omulsian coit rig a it 1111 q 11 ml tics of ui d or (what 
imounts to the sunn thing/ cf and ■'alt* The 1 of re, if tbo^xmts 
aie placed in the hvpolnth vifhout frcuciis washing out of the 
acid, the h\]»o bath itself becomes acid and i liable to pet up an 
lttion wh ch emtang'Us the pcrmim. cy of the pnnt* Theje are 
papers which ctrtainU 1 old a belter tom when pi ued straight into 
the hypobith no donl t « tl < lilt * f tli ^ litter becoming acid, 
but I adv sc tho user of a sc If toning paper to make it an tn\ triable 
rule to wash the prints m three o» fi nr ornnges of clean water before 
fixing them If this practice happen to Ik ccntraiy to the maker’s 
mstiuctions and at the ‘amc time fuh to >ield joints of 1 satis- 
factoiy sepia tone, then the best thing is to use another make of 
paper There are p1cnt\ of brand rf self toning pipir which yield 
beautiful sepia prints in n plain hypo hath after washing 

Anotner means of countoi acting the effects of acid passing from 
prints into the h\po mth m to add to the 1 ittei a little bicarbonate 
of soda, or even ordinary washing soda jf the piper will stand 
this addition to the hypo bath — th it is to say if tho prints will tone 
satisfactorily in a fixing bath with this addition well and good. 
But it will sometimes be found that the add-on of soda caitonate 
or even of bicarbonate has the resnlt of reducing the toning power 
of the fixing-bath, the prints being of too warm a tone Hero, 
again, it simply means that we are bo*ng warned that tho tone 
ODtfti&ed by a plain hypo-bath is one which is not of the same degree 
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of pennancncy as one piodured when we haxe taken the measures 
to teinove acid 

As ick uds the strength of the li\po bath the maker’s instructions 
tan and should bt followed pntuulaily in molding the u«o of too 
strong a 1)3 tli It, however some of tin mints have been made too 
dnik the irec of a hypo bath of sa\ double strength will sometimes 
pio\e of seivicc in reducing tl it o\tia depth rethout siciificing 
an\ quality in tlio pin t But urenlly in this ( iso the punt requires 

to Ik hit m thf hung ha t h foi i c< liside i ibl\ I n*,» i time than usual 

Pi i m r Tom s 

The most be mtihil re suit <? on clt toning pipci ire T thud* tlio«*e 
of stpia tine obtained hv sinq h hxii g But thi purple rolout 
obtained b\ ire< of a mH bith Into h\in T is nexoilhcle^s one which 
many ^ oikiis prefti llu pints fi si \ i led in three or tom 

changes of w i fi ire 1 lie n pin fl i i li c <i ten minutes n i b ith 

of silt and then lit* i bint nn i in oi < e! h\po 'Ihcic is no 
need to g re licit m\ toiinuli f 1 the lit i l^pi bith since thejr 
will bt tound in prn t it ill> «wi\ in il 1 1 s in truetioim 

W uiM T»i iriv To\rs 

Most be iut il ul results in i l ictn 1 1 T \ on\ tolloclion self toning 
pa pel aie ohtumd by hi us L ot i plitnmni bith This velds a 
wann blick tom mm h re s» milling Hunt oltumd on oidin u\ 
collodio t hbndt ] i| u I toning fust with ^old and then with 

pi it mum T oi this pio i s tin prent^ require to bo printed con 

sidtiddx diem i, nil then to lo wishel m three or fun changes 

ot w iftr in the ore! l «i \ waj Almost m\ ] 1 it mini bith con be 

used L give tie ioimuli implored f l ‘ Sill in pipei - 

Pot res i hloiopl dilute gis 

( itiii at ul MO gis 

\\ itl 1 20 < 7S 

This bith sho lid be mule up i ti \ limn htfrre it i wanted it 
can be used repi itedh w th i lditirn ot i snnll qumtitv of fresh 
bath l sinlh the prints re pi re to 1 t ti i id in th s solution until, 
on holding them up to tht light the drepist shadows are sem to 
hare' lost thin waimth <. f t me ml f« rexemhU tin < ther parts of 
tin print 

1 lie next nptiaL on is to w reh tin prints thoruighh m foui or fhe 
changes ot w iter Th $ is most impnitint hec uise the toning hath 
is n id and the an 1 requires to bi washed out oi the prints before 
transferring them to the fixing sdution which max be of &tiength 
about 2 o 7 s hypo m 20 ors of wxtir 

Two ( oi oi r Kiifcts 

A nnthed of seeming xerx pleasing effi ts of a kind which evi 
dentlx appi il to main people is to ticnt paits of the print only with 
a solution of suit and then to tnnsfer the whole punt to the fixing- 
bath Thus the pirt* whch h*i\t been ticated obtain a puipli&h 
v whilst the untreated paits >ield a rich sepia, which appears 
all the warmer by contrast w ith the purplish portions This method, 



Idl6] a m» FHoTodiAwnct's daily coiifaioon. 385 

if skilfully carried out, yields some quite chaiming effects, though 
vi hen used without discretion it may equally result only m prints 
which suggest failures an toning Hie pint is made ot the usual 
L\tia depth, as ioi simple lining It is washed m two or three 
changes ot w ittr 101 about h\e minutes, and then placed on a sheet 
ot glass JLhe buitaco watti is blotted oh with puit blotting paper, 
nid tlio puts which die to bo ot puiphsli tone aie theu gone over 
with i situritcd solution ol common salt applied with a sable 
btusli Y-, <^oon is tins liis bun done, Ihe punt is quickly and 
thoiou^hly unstd in plain wut< i and lived in 10 pel cent solution 
li>p), as usuil \isitois to liado i \lnbitions within the past few 
v<iis will piobabl} have cn niuty ver^ tastdul examples ol the 
use oi this method with bcltona pipe»r 

Plum vnencx 

theasionu'y cm Jit a i m] hint ol \ diil ol pc 1 maiieney an punts 
n h, li toning papei, allh u a li tlieu is no inhuuit reason why a 
punt toneo with gold contuued in the p»pu itstll should be less 
ptimaiitnl than one iontd in i gold bith l ndoubUdly, punts on 
sell toning pqci iro laig< l % v k mid to last as veil as those oil 
POP, which bii^gists tli it the cult is not in the pa pel, but in its 
wrong in in q ui it ion Piobibly emission ti wash with sufficient 

thoioughmss beiore phemg in tin h^pobilh is the most eommon 
c lUhe ot ompluut ot want ol pciminuicy in punts on sill toning 
p ipu 

V splUUi POP J U*JM bILVIlt 

AMnh i cm upon the bul ) et < 1 punting out pipti I sli >uld di il 
but 11 } w ih i b< L il ly di < '* it type of pipu winch lias been placed 
upon tin ludiktl winl i tin shict ol tins Mrnanai have been 
in com si oi going l pie s I his ib Japine Silver, a new papei 
oi the PhtiiKtjr} t oniptri}, liul intioUueed by them no doubt as a 
(uustqiinu ei Uie imiiiti gicit advances m the pneo of platiuum 
metal which n >w stands at JblU pci ounce Japine Silver is a print* 
out pap i but utteil} dilfmnt ium gelatine oi o ilodir n POP. 
It is a pipei which 16 sensitised b> impugn ition as distinguished 
1 1 oni on« which ib emuisiou coated i he p ipih itself is of the Japihe 
suiiatc, to which fuitha icteiuicc u made in the latei stetion ot 
this aiticle dealing with plilmum punting It is a paper of hard, 
semi matt suitace, mcapibh ot softening in wum baths, and lending 
itseli idmn ibly to au> ki iel of columing Silver Japine prints ean 
thus be dued between bktters oi by aid of heat without any iisk 
ot d image to the bUitace 

the paper is punted undci the negative until the picture is seen 
ot a depth ver> little moie than tne hnibhed print ib required to be 
It must not be ovei printed to the dogiee which eithei gelatine or 
collodion 1* O P lequues \ furthei point which requires to be 
borne in mind in punting is that the papei is sent out by the 
makers m a very dry condition, and then punts of a bluish colour. 
If used m this state it yields prints which aro distinctly softer than 
they are if the papei be allowed to absorb a certain amount of mois- 
ture before punting The best plan, therefore, is to allow the paper 



to lem&m exposed to ordmaiy damp air for a few hours m * dark 
plact before use it will thui punt to a brownish colour and wjll 
yield a more wgoious print If, tlnough uneven exposure of the 
paper to moi^t an, a punt is pitch), that is, bluish m some parts 
and brown in otheis it c in <t 11 be made to yield a punt ot the 
propel vigoui b) iuithti i \po it to damp bctoit pioeeedmg with 
the toning 

„ Ihe toning billi advised l>\ tin miku oiu ot platinum V 
ytock aolutio i is nndi utaiumg 4 gLs potass chloioplatwitt tnd 
<J0 gis citm Kid n 2u « / ot w itn 1 j m ike the woikmg bith 
X oz ol this solution is in n « l uti 6 czs oi vvitu It will be seen 
that this is a vuy weak 1 if li Vlt bough pot isschlnopUtmib is now 
a costly salt jcLplitirum tu n, ioi bilwr J ipmc is mou ecnnomi 
cal thin gold tmirig t u ( i } 4 iss t hkioplitimtc suung koi the 
toning of 30 to 10 hil pliU limits 

Tho punts nqune to bt wished in tliu or fom chin^ts of 
watt) and tlien jlued ii tU t( mug bith wnu the \ unh i fun 
warm bltck tom m ihout i u numit s Ilu wmmi intii mediate 
tones with k Is i J ijunc i i iU <f m executing!) pUising coloui 
it a 1 irge numb t ot jmu s m but 0 toned it s best to transfer 
each is it is finish d t< i bath >t ab ut 40 >r 60 07s oi water to 
which a tew diop ci unminii hue been added I his iaintl) 
alkaline bath mmudiiiclv iiu Is tin 4 mug iction Ihe punts 
are then given i lurtlui 1 lut w ish md iu fi\«d m a bitli of 2 o/s 
hypo in 20 o/s ot w itu ilso with addition nt i lew diops of am 
moma, nisi enough lo ciu ( the bith to snull shgbtlv of uminonn 
The oicimaiy w ishing for ibtut in hour oi icpeitcd changes, com 
plot os tin pieces'* 

The Silvu J ipnu punts mij likewise bi toned m the ordumy 
combined ton ng md h\u g bath is ustd for P O P Ihey may also 
bo toned by us ng i much *tioiif<i phtmum toning bith thicken* d 
with glycfrnne md applied vuy sparingly to th punts with a tuft 
qf cotton wool l sui in this w ty, the punt tones m about two 
minutes witluut in) sauitnc of qualit), i id is 1 loam fiom Mi 
W H Smith oi the Phtnotjpc kompanv with equal economy in 
platinum a* i mpiud with the bith method 

This new idditum to the printout papas will no doubt do much 
to revmty Hit p »j id uit> of tin*- chss ot piptr since the prints hue 
A distant tm md lino appearance due to tlu natural beauty of the 
Japinc surf n( md tin nth t< nos which no yielded by the platinum 
bath 


PTATINUM PRIMING 

As Ins been noted in the introduction to this article, platinum 
paper ditfus es^cntnllv fiom m> of the punting papers which are 
here consideicd \s u girds piactic ll use it is not a print out paper 
nor a development pnpei but somctlung between tho two, since the 
paper icqunts to be exposed under the negative until the image 
is faintly visible In another respect platinum differs from other 
nnnt-ont papeis Tlu. lmige or pictuic is not attached to the paper 
yby means of a substance such as gelatine or collodion as it is 
in the silver development and pnnt-out papers The sensitive 
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paper i $ innocent of any emulsion coating , the sensitive material* 
impregnate the paper itself, and thus in the final print the natuial 
surface of the paper is secuied Not only this, but the method oi 
preparation (applying a sensitising solution to the paper) imposes 
upon the manufactuicr the necessity of using a papei ot the utmost 
purity and strength Foi this leisou a platinum punt represent* 
l degree ot peimanence git itu than tint ot my paper the unigi 
on which is supported in gt 1 it ne tui gt l itine is a substance which 
will not lesist such e\ti icidinarily bt\< u conditions as those through 
which a piece ot puu pi]Ki will pass without damage 
Puticulaily in moist dirnuUs, but < wn unchi oidinuy conditions 
m this count is, the gilatnu surf ice ot limit** is lublc to d image by 
bactena 01 c\ui by insects— c msis cl unpc nnanence (exceptional 
though they may be) to which a plitimini punt is piactically immune 
Puhaps, some of mv nadus w 11 m dUct the instance of a few 
yens ago ot i Platinotype print which is a usull of the sinking of 
a war vessel remained m **ilt w ilci foi siveiil months without 
becoming an\ the wojsc foi this 1 mg immersion In other woids, 
both the image itself and the siippoit upon which it le^ts aie, in 
the case of a platinum print of the highest degree of peinutience to 
which, it would sttni, we shill cvei be able to attain 

Ihl Speed” oi Peaumjm Pjuntim, 

One othu idvantage of the platinum pTOcchb which should appeal 
paiticularly to the amateur worker is the Tapidily with which a 
final pi mt is obt lined I am not speaking now of the speed of the 
actual printing under tho negative In this respect, of course, 
platinum papei is infcnoi to either bromide or gaslight paper But 
ihe operations necessaiy in completing the exposed platinum paper 
aie most npidly earned out Development is a matter half a 
minute, the punt then requires to remnn for five minutes, woh fclpie 
in time successive acid baths, then requnes only, sav, ten minutes’ 
washing, and can immediately be dned between blotters, to ba 
finally made bone diy, if neccs**iry, before a hie or uvei a gas 
burner. , 

Still anothei feature of the piocess which deserves to be empha 
bised is the certainty with which the 14 tone ” — either black or sepia 
of the print is obtained Spc iking bir idly the tone is fixed by 
the papei and is not dependent as m silvo pimt-out oi development 
papers upon skill in u&ing the toning bath oi on the choice of a 
developer By special modifications in the pioccss other toms than 
black or sepia can be obtained on platinum punts and, within limits, 
with no less certainty than in the case of the silver papers 
For these many positive advantages there is, of couisc something 
to be said on the other side In the first place, m the Absence of 
strong electnc light, such as an aie or mercury vapour lamp, the 
paper must be printed by daylight although it is several times 
quicker m printing than POP 

In the second place, the phtmum piocess will not yield passable 
prints from positively wretched negatives For making the best ot 
them the amateur mu^st have recourse to gaslight papers Never- 



388 this British journal photographic almanac, (1016 

theless, it is \\cll here to coned the fallacy, which is> still repeated 
in many text hooks on platinum printing, that a negative of really 
superlative quality is a necessity for platinum printing. First-class 
quality in the negative was undoubtedly an essential in the early 
days of the process, but of recent years platinum papers will yield 
their finest results with any negative which will give a good bright 
print on P.O.P. 

Then, again, the paper requires to bo kept dry both befoie and 
after exposure by means of a calcium chloride tube, although in this 
respect also platinum papers, and particularly the “ Jupme " variety 
of them, are much less susceptible to damp than formerly. 

Lastly, there is tlio cost of the process. Platinum papers cost 
about three times as much as other printing materials, and with the 
constant demand upon the uoild’s conipar:iti\ ely limited supply 
of platinum thoie is no likelihood ot their becoming cheaper, but 
rather every probability that the pri -• of any sensitise material in 
which platinum is used will advance 

Platinum Pajt.ks. 

The inventors and oiiginal intioduceis of platinum paper are 
tlfoe Phibniutypc Cimiipiaii^, to whose, manufactures the word “ pl&tino- 
typo" o-nly appliies. Funn time to tune other makes of platinum 
paper have appeared upon t-He market ; for example, those issued 
at the present time by the Ilford and kodak Companies. So far as 
the English market was concerned, the pioducfs of a third manu- 
facturer of platinum paper, Messrs. Gevaerl, of Antwerp, became 
more generally used than those of either of the two competitors of 
the Platinotype Company just named. The German invasion of 
Belgium lias deprived the photographic worker of these products 
for the present. For practical purposes, however, the manufac- 
tures of the Platinotype Company may be taken as the standard 
materials for use in platinum printing. The papers issued by them 
may be classed as follows : — 

JL. Platinotype black — cold development. 

2. Platinotyjie sepia — hot development. 

3. Japine platinotype, black-cold development. 

4. Japine. platinotype, sepia- hot development. 

Papers in each of these four classes are issued of various surfaces 
and tints, thus affording in all a very great range of effects. In 
addition there is another paper made by the Platinotype Company, 
which cannot be described as "platinum," but is handled in a way 
so closely resembling ordinary platinotype paper that it may be 
dealt with in this section. This is *' Satista " paper, in which the 
image is composed of both silver and platinum. 

The essential difference between the ordinary and tlio “ Japine " 
Platinotype papers is that the latter have a specially prepared and 
harder surface of a semi glossy character, whilst the ordinary 
Platinotype papers exhibit the natural surface of the paper stock. 
Ordinary Platinotype papers are thus obtainable in various grades 
of surface from smooth to rough, whilst in the case of “Japine" 
papers th* surface is the same throughout. In both varieties of 
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paper a cream (buff) tint can be had. We will first deal with the 
manipulation common to both classes of paper before taking up the 
points in regard to which the papers are different. 

Kjkkping Tire Pai»er Dry. 

Damp is the enemy- in-ch iff of platinum paper. The material is 
supplied by the makers in sealed tins containing calcium chloride 
which preserves the contents in an absolutely dry condition. It is 
necessary that the paper should he kept dry before, during, and 
after printing, otherwise the prints will lack the brillianoe and 
“ pearliness ,r characteristic of the best results. If the contents., 
of a tin are to he used within a few days, it will suffice to use the 
tin supplied by the makers, hut if to he kept for a longer period the 
paper must be stored in one of the calcium tubes supplied by the 
dealers. It is equally important that the negative should be dry 
before placing it in the frame, that the frame itself and the pres- 
sure hack should be dry, and that the sensitive paper should be 
bricked in the frame witli a sheet of rubber cloth or celluloid. If 
printing has to bo done out of doors in wet weather it is advisable 
to have the rebate of the printing frame fared with rubber in order 
to make a damp proof bed for the negative to rest on ; or you may 
use a printing-frame of a larger size pro\ided with plain glass. 
When printing in ordinary dry weather, as is.usunlly the case, these 
special precaution* are not necessary, hut. it is necessary to transfer 
the paper on removal from the frame to a calcium chlorido tub© 
unless the prints are to bo developed within an hour or two. In 
using the calcium tubes, see that the supply of calcium chloride is 
kept dry by he, ating it once in a while in a shovel or old tin over 
a stove. 

Handling the Parer. 

Unlike emulsion papers particles of the sensitive salts in platinum 
paper may be detached by tearing the paper instead of cutting it 
with sharp scissors, with a trimming knife, or with a guillotine. 
Such loosened particles may give rise to spots on the prints. All 
handling of the sensitive paper must be done, in a light which is 
distinctly weaker than that in which it is safe to handle print-out 
paper. In this respect, platinum paper cornes between print-out 
ana gaslight papers, the sepia papers being more sensitive than the 
black. Paper should be loaded into the frames and the progress of 
printing examined in a weak indoor light, such as that of a room 
with the blinds drawn. Never examine the course of printing by 
opening the frame in full outdoor light. 

Printing. 

A little experience is necessary in judging of the depth to which 
the paper should be printed in order to yield a finished print of the 
right intensity, but with that experience the judging of 'platinum 
printing is as easy as that of print-out papers. On exposure unde? 
the negative the picture is seen as a faint brownish image upon a 
yellow ground (the high-lights). Exposure must be continued, until 
detail is visible everywhere, save, perhaps, in the very highest 
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' lights. If care is* taken to have the paper diy and to keep it so 
-during printing there will be little difficulty in judging of the proper 
depth, but if the paper is slightly damp it causes a less visible image 
and therefore may easily be over-printed. For this reason platinum, 
printers who are compelled to carry on their work in damp winter 
conditions often find it of advantage to expose by the use of an 
actinometer precisely as is described on a later page in connection 
with carbon printing, save, of course, that in obtaining the pre- 
liminary judgment of the printing value of the negatives platinum 
paper is used instead of carbon tissue. 

Developer. 

The staple chemical of the “ developer ” in platinum printing is 
oxalate of potash, and care requires to he taken to purchase a reliable 
brand, for a developing solution which is alkaline leads to degraded 
prints. A sample may be tested as regards this with a strip of red 
litmus paper. The solution should not turn the litmus paper blue. 

If it does, the best thing is to obtain oxalate of reliable quality or, 
failing that, to add drop by drop a little strong solution of oxalic 

* acid until the solution just turns bine litmus paper red. 

Although black papers — ordinary and “ Japme *' Plati notype— are 
described as for “cold development,*’ that does not mean that the 
developing solution mav be undnlv cold ; it should not be used below 
60 deg. F. ‘ 

Developing sails are supplied by the Platinotvpe Company speci- 
ally prepared for their various papers, and these are a most con- 
venient and reliable form in winch to purchase the developing 
chemicals. 

In dissolving the chemicals for the developing bath it will be 
found that with most kinds of ordinary tap water a. milky solution 
results due to the lime salts in the water. Although it is best 
to use pure water, such as distilled, no harm is done by the milky 
deposit if the solution is allowed to stand for n day or so and the 
nearly cleared liquid poured off from the deposit. Many tap waters 
are improved bv boiling briskly for five mmutes, and then leaving 
- to cool. It. will be found that much of the lime deposit is thrown 
down and the water is thus better adapted for dissolving the oxalate 
salts. 

Development. 

The print, to be developed is floated face down in the developing 
.solution. Tlic picture appears at once, and the print taken off the 

* solution immediately, so that it can be seen that there are no un- 
developed spots ot patches due to the solution not coming in contact 
with it completely. A glass Tod run from end to end of the print 

v will distribute the solution over every part and the print should 
then be 4 put hack quickly to float on the liquid and left there for 
V at least half a minute. Under development is a cause of granular 
prints, but longer will do no harm, and it does not matter whether 
the developer gets on the back of the print or whether the print 
is completely immersed in the solution. When developing large 
t prints, and particularly with a hot developing bath (in the case of 
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the septa papers), it is juat as well not to immerse the prints since 
the paper then becomes softer and moie liable to tear in handling 

The Clearing Baths 

When fully developed, that is after about half a minute in the 
developer the print is pissed directlj (without any washing) into a 
weak acid bath consisting of 1 pait of pme hjurochlouc acid m 
60 parts of vwitei, say, 2£ die ot acid in 20 ozs of tath The acid 
to use is that sold as 41 hyd roc h lone icid, eliemicilly pure” of 
specific giavitv 116 A supply ot this ti\ing oi dealing solution 
is placed m tniee sepai ito poictlim dishes, and the punt allowed 
to lemam tor five minutes in tich Ihe uni bilk extracts the soluble, 
yellow non compound from tin pip* l and tin, ouginil thiee baths 
«*ie kept in use as long as No 3 rimnns pufprfly fice from follow 
coloiu \s soon is it w seen t j luxe a \ How tinge a fusli lot of 
bath is pound out for Vo a No 3 ih nude No 2, and No 2 
made No 1 the ongm il No 1 being tlun tliiown away oi kept for 
recovery ot the platinum When developing a finly largo number 
of prints wlien it rm\ be me onvement to he constantly transfemng 
tbe prints fiom one icid hath to anothu, a convuucnt plan is to 
make up a weaker bith foi No 1, namely, 1 pait of acid m 160 
parts of watei The punts can be allowed to accumulate m this 
oath without feu <f then becoming tendci, or in the rise of some 
sepia prints, of the coloui ‘■uffmng Then when ill liavc been de- 
veloped thev c in be fussed to a Vo 2 luth then to a No 3 each 
of tlip tuM 1 60 xtiength 

Remember that the arid hitlis Tender Ihe panel somewhat tender 
and thcrcfoic me rtquncs i> he taken m older to nod temng 
them An ample supplv of bath should hi used in cadi dish so as 
t mid nibbing the punts innccesunlv ovci each other In the 
cise ot oi dn n \ (mt Tapiiif ) ]>idpcis exusuve moving of rmo 
over anothei m the acid baths is hible to chongc the punts b) 
actually rubbing off the platinum image in places Piovidcd that 
the punts arc lifted singly, beginning with j»hc top one, fiom one 
bath to the next there is no necessity to turn them ovei whilst in 
the bath 

Washing 

Prints requite to be washed in lunnmg water only foi fifteen 
minutes There is no hvpo to be washed out only the fiee soluble 
taeid and therefore no need for a lengthy wash But no amount of 
washing will be sufficient if the and baths have not done then work 
completely Tf iron is left m the paper tluough insufficient treat 
meni in the and baths Che pi mts will show a yellowish stain m the 
wlrteb either immediately or afterwards Just as in fixing silver 
punts with hypo, the really important part of the process is in 
the fixing bath itself rithei than m the washing tank In platinum 
printing the chief point is to see that the third ac id bath u thrown 
awa> as soon as it gels a yellow tint 

Dpvflorfr for Cold Bath BiAf k Papfii 

Up to now what has been said applies to all four classes of paper 
We come now to what may be termed tbe standard platinum pro* 
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cess name]}, the making of punts of black tone in the developer 
it the ordinal y temperature A formula for this developer is as 
follows A stock solution is made by dissolving 6 ozs of oxalate 
of potash m 20 ozs of water 'lhe oxalate dissolves much more 
readily if the witer is as hot as the hand can bear To make the 
working developer, 6£ 07s of this stock solution is mixed with 
14 ozs of water and 1 oz of saturited solution ot oxalic acid added 
A somewhat colder tone is obtain* d bj using instead of the oxalic 
acid 1 oz of potass phosphate best the se called potass tnonophos 
phate, of the foimuli KI 1 PO, 

DEVEionv Uvdfh F\t osuhjfs 

If a punt is bidly undei exposed the best thing is to throw it 
away Longer dcvcloinmnt is of in sciviu wl itcvfi If it is 
thought woith while to mike the lest ol Midi underexposure the 
developer should be warmed to a temper itui* 1 fi ni 90 ° to 110 ° F 
This will often yield a punt of full depth ind it will usually lie of 
a wdim coloni tending to blown In plan rf winning the de 
vclopci the punt its* If altu fii st ft aling on tl developer may be 
wainied lufaic i fiu Iht implcismt cchm <t m underexposed 
print developed m this wiy m ly be leimditd bv a process which 
was suggested ytu-> ago b\ Dollond It is ipplncl to the punt 
aftei dealing wnshm T ami fining fhe punt is then ie soaked 
m water lud on a sheet of gliss ind the witci blotted off \ 
little glycouni. i then rnobid cvti it with the fingci ind thui when 
the punt Ins ie < * \td an e\en coding i few dups ef g Id chloride 
sc luti n in pound ever the punt and rapid^ and lightly spicid 
ovu tin glvceniH suitaec with a cun J han linsh lhe gold solu 
tion u 15 gis (1 tubt) of gold ehhnde dissolved in 1 oz of water 
This lotion is to tone the brownish nn ige to a bluish blick when 
this effect his been sunred the ptmt is well nnsod in water and 
then sponged bick and front with an oidinnv developer, such as 
metol hydroqumone m older to lemove any tiaces of gold solution 
I imagine that no plitmum punter will want to go to all this trouble 
except in \ * l v exception il cncumstinci s 

Deaiim with OverEmosfd Prints 

Prints which ar< knrwn to have been over exposed can be more 
satisfactorily dealt with lhe best me ms is to i educe the activity 
of the dovelcper bv mixing it with given me A mixture is made of 
1 pait of the stock ox date s lufcion (6 ozs m 20 ozs of water) 2 
parts of water and 3 to 2 parts of ghcerine In this mixture the 
punt will tdve about five minutes to develop and m this way a 
result of fan contrast can be got from an overexposed print 
although the colour and quality will be infeuor to that of a pioperly 
exposed and developed print 

Hard and Soft \fcvtives 

Negatives of poor vigour yielding flat and washed out looking 
prints, can be made to yield veiy much better results by addition to 
the developer of a little potsssium bichromate A convenient soto 
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tiou ioi this puipose is 30 gib putissium buiuomate in 1 oz ot 
vvatei It requilts to be used cant ously , ioi a dtop oi two m 40 ozs 
t developer welds prints of distinctly gieatci vigoui and fuithci 
contiast is oht uned by lddition ol moic bicluonutc, up to about 
1 dr m 40 o/s ol dtvdopu, beyond wbicli point addition ot bichio 
mate seems to be without cilcct Ihe utility <f the biduomatt is 
put* illy uthaisted as pi mis are dc\thped in the solution, and 
llitielote fuithei addition u quires to be made in oithi to maintain 
the conti ist giving piopcity of the de\clopu 

It is iu t so easy to nuke sitisimtoiy punts tiom \uy liaid inga 
tives I he best pi in is to i use the Umpuatuie oi the dtvilopu 
slightU siy to 70 oi 7o c 1 , iltw addm to to tin solution a veiy 
little liydr ihloiiL uid u 10 j ci wnt solution oi pitiss chlondc 
A veiv slight iddition oi citlwi ch inic il will make an appicuable 
difUuuce as ltguds solUmng the cunti ist m punts V lough and 
it idy mt tlu d i» to tiaiistu i little acid iiom the icid clcuing bath 
into the dcNtlopcl with the fingti 

toEin Pm Ms on Black Paier 

Vlthou^li tlw best it hulls os regards colour, peunanencc, and 
general quality ait obtuned by using the spttial sepia papei, vet 
t> itisf it toi y sepia punts may bt made on tin blacl pipui by addi 
tiou oi mutiny glycuinc, md bichloudc to the diwlopei and the 
ust ot the holuticn it i ituipti ituie oi about 130 to 140 0 L A 10 
pri ctnt sdutuu is in ide ci mcicuiy b chloride m alcohol and a 
dew loping b Oh pit pued consisting oi stock oxalitt solution (6 ozs 
in 20 ozs ti watt d nn\ed with m equal bulk oi glyccimt The 
nieitury solution is added to tins bith in quantity, accoiding to the 
Wdimth of the tone desiiod Addition of ibout 1 o/ to 40 ozs oi 
bith will give \ waun black, lngei additions, up to 4 ozs of mer 
tuiy solutn n iiom cold to lcddish sepia In fi'ing these sepia 
prints obtained with meicuiy it is necessaiy to use a wcakei icid 
bath, nameh 1 o/ hydioclilone icid m 300 o/s oi w iter An 
acid bath oi the oi dinar y 1 60 stun^th will lcduee the mcicuTy 
tomd punk, is will ilso the wtakei bith if pi mts aic left too long 
in it 

As leguds the pcnnintnce and genual Uhcfulncss of the pioccss 
it would seem that the w irm bluks ind cold sepias last ianrly well 
In any wise the prowls is not suitable Ini punts of very stiomg con 
tiasts, owing to the pioduetion ft wuniir colour m the lightu 
tones than in tin shark wr Moi con u ioi this process the exposure 
wants to be as c\ut as possiblt since pints which are undei turn cl 
weld i sickly col m whilst owi c\posmo icccntuates the eifeet of 
the pioccss m c\utmg a difltmit t< n ng iction in the shadows is 
compiled with the high lights 

Stri a Paper for IJoi Denmoiment 

The most satisfactmy method of producing «epia platinum prints 
is by making uso of the special xupcis which contain the chemicalfl 
necessaiy foi the sepia tone The dcvelopu in this case requires 
to be hot, for it appears difficult to manufacture a sepia platinum 
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paper yielding satisfactorily permanent tones with a cold developer* 
jbn the othei hand, the hot bath sepia prints have shown themselves 
fully Puna] in pemunence to the oidinary black platinum prints. 
Time alone is the tu>t of peimanence m such matters, but a useful 
idea ot the capability oi a sepia print to withstand the action ot 
time can be obtained by liiuneibing a stup ol the punt m a solution 
of potassium cyanide Any bleaching 01 1 educing action of the 
tyanide ma) be taken as a fairly safe indication that such prints 
will piovt not to be fully permanent. Pcihaps some day it will 
be found possible to make a cold bath sepia paper yielding prints 
equal in peinianuut to those on a hot-bath paper but for the pie- 
sent it seems ns though the problem lias not been completely solved. 
The cyanide tost liowevti, is one which is tound to indicate fairly 
well whcthei a pimt will last oi in t 
The dovdopci foi aipu papti is made by miung 10 pails of tlic 
uidinaiy oxal iti d'vtlopti (l lb oxalate in 54 ozs of watei) with 
1 pait satui ittd solution ot oxalic acid. Tins solution is iwd at a 
tempeiatuie of 160 n to 170^ F Ab in the cast of all the solutions 
tor platinum punting dishes of porcelain or gianitmc should bt 
used, nt\ei enamelled non, and the devclopei is kept at the requned 
tempciatim (which must bo controlled v ltb a thermometer) by 
means of a nng gas buinei borne ii.ictice is iequued in tho de 
velopment of stpia punts since the dec eloper loses water, by 
evapoiation whiht it is kept in use and likewise loses the solution 
itself when eich print is lemoved It is, therefore, not easy to 
ensuie the dcvtlopu being kept at a constant stiength A rough 
gauge is to put a muisuud quantity of the developer into a dish at 
the stait, and in the com so of leguiai work to add water in quan 
tity sufficient to bring the bulk something short of the original 
volume 

Sepia punts whtti w'et should look rathei fiat and “ washy ,* 9 since 
on drying they gain considerably m vigoui If they look Tight m 
the washing dishes, tluy will be much over dark when finished 

Sepia paper, it inn t also bp remembered, is more sensitive to 
light and lequnes to be handled with extra caie before, during, and 
after printing Moreover, thp developing solution itself should not 
bo exposed to unnecessary light whilst in use, and should be kepi 
m the daik when not in use Also, black and sepia papers must 
not be developed oi <h*ned together in the same series of dishes nor 
oven stored togethei in the same tin, otherwise it will be impos 
Mbie to obtain pure blacks on tho black paper. 

Japine Platinotype Papers 

The distinctive f ratine of the Japine papers is their hardened 
senu-glossy surface In several respects this surface is an improve- 
ment on that of the unprepared (natural) papers issued under the 
single name “ Platinotype In the first place, the paper has a 
very blight sheen, not enough to be called glossy and yet sufficient 
to afford relief from the mattness of the ordinary Platinotype prints. 
Years ago Platinotype workers used to give a slight lustre to prints 
by means of megilp or waxing preparations; the Japine paper sqp- 
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"plies m effect which is something akin to that obtained by these 
methods. In the second place, the Japme papers hold the platinum* 
image exceedingly firmly, so that there is no danger of damaging the 
picture tty rubbing prints against each othci, particularly ui the 
acid bath Lastly, the surface is admirably adapted toi all kinds 
Ot colouring, and allows ol coloui bung cleaned oft and ic applied 
to an extent which is almost lnimliblc unless one has had piai- 
tical expei iuico ot it 

Broadly speaking, tlu J tpim papu iu handled in tlx *ame way 
as ordinary Platmotypc 1 Ju n sjmd i* ibout tin Mint, and punt 
ing«is done in the sime wd) A somewhat stronger chulopei is 
used, £ lb of Plafcmotype ( oinpany’s D salts is dissolv<d in 60 ozs 
ot watei and ustd without iuitiiu dilution Like oidiuaiy Platmo 
type paper, the Japinc is also sold in a opt \ mety for the pio- 
J action ot w inn tone pnnts by slow development Special baits 
(sepia Japinc) are bold to nuKt tho dt\eloptr winch is used at a 
Umpeiatiuc ui hem 160° to 170 J 1< bcpia J ipme, howevei, is a 
papei which allow s ot coiusi doi a hi 3 more uwitiol will'd! dealing with 
negatives of less \1gou1 One ot t lies best means is to add glycerine 
to tho de\eloper, say 1 pait of glycemio to 6 pajt> ol the working 
developer, using the mixture at a tcmperatuic not abo\c 130° K 
The special surface of the paper being raoio impervious to solu 
tions, caie should be taken to allow ample time to lull doolopmcnl 
Tho timo 18 slioit enough- about fittecn seconds with oidiuaiy dc* 
veloper, about a minute with addition of glycoi me 

The pnnts aie pissed through tho and baths w tlu way alu idy 
desenbed, 11 c washed, and then bcfoie diymg should be piessed 
between blot Lis, then laid between fluffs blotting papei to diy 
This is mussary since Ja]jinc pnnts have iijoh cuil in tliem and 
lequne to be kept reasonabh flat dining diying 

Apart iioin the spccn.1 silts supplnd by the L min my, othei do 
velopers tan be used foi sepin Japme, n unclv a solution made by 
mixing tho block oxalate bith (0 o/« in 20 nzs ot watcj), with twice 
its bulk ot watei In this 1 is< the tcnipcialuic •-hould be 160- F. 
If you add a httlo oxalic acid to this dcvilopci ,, m the piopoition 
of 1 pait to 20 paib> of potass oxalate you gtt % print which is a 
little bnghtei in coutiast, whilst still iiutlid contract is gained by 
the Japure sepia salts, and still more by tlie glycoi me aevelopei 
The difference as leguds vigour given by these fom developer is 
nothing very gi eat, but it is distinct, enough, m fact, to even up 
the differences which there may be between negatives which are all 
of reasonably good quality for the pioccss 

Another point about sepia Japine is that the paper *s suitable 
for the making of sepia punts by cold development oy addition of 
mercury to a developer of special foimulu This develooer is as 
follows : — 

Water 10 ozs 

Potass citrate 2£ 07s 

Citric acid 1 0/ 

Mercuric chloride (1 per cent, solution) . £ oz 

Qiycerine 10 oas. 
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The best way to use this developer is by applying it sparingly to 
the print with a tuft of cotton-wool. Much less mercunf is used 
in this process than is necessary for getting a corresponding sepia 
tone on black paper, with the result that sepia prints made in this 
way have been found to stand the test of time, whereas those pro- 
duced by more copious use of mercury are almost, certain to fade 
steadily within a year or two. Mr. W. If. Smith, of the Platinotype 
Company, recently showed at the Royal Photographic Society a 
print toned by this method some years before which was perfect in 
every way. 

Another old process which is particularly useful in application 
to sepia Japino paper is that of after toning with catechu. This is 
really a species of staining the platinum image winch was recom- 
mended years ago by Mr. Packhain of Croydon. As applied to 
ordinary Platinotype papers, it has always been erratic, prints often 
refusing to tone. Moreen cr, the whites were always liable to 
stain. With sepia Japine, on the other hand, the process is a very 
useful ouo for warming up the sepia tone, and at the same time 
giving an exceedingly slight general stain which has a mellowing 
effect upon the wholo print. A stock solution is made by boiling 
ordinary (commercial) biown catechu (1 part) with 20 parts of water 
for ten minutes, cooling, and adding 4 parts of alcohol. This forms 
a stock solution which keeps fairly well. To make the working 
bath, 1 part of the stock is mixed with 100 parts of water and the 
finished and washed prints allowed to soak in it. In the cold the 
action takes some hours, but if wanned to 130° F . , toning takes place 
in about five minutes. 

The uranium iiiitenslfier j.s another toning method which strangely 
enough appears to yield quite permanent tones when applied to plati- 
num prints. I mention it for the information of those who are fond 
of experimenting in these toning methods, though, personally, the 
fine black and the rich sepia obtained by the ordinary simple pro- 
cedure have always been good enough for me. However, those who 
have a liking for toning platinum prints to brown, red, or blue are 
referred to the. issue (No. 115) of the “ Photo-Miniature,’* where the 
details of the process worked out by an American amateur are fully 
given. 


Stale Platinum Paters. 

One of the things one is often asked is on the treatment of platinum 
printing paper which has become stale with keeping. Here a good 
deal depends upon the conditions under which the paper has been 
kept. If it has been allowed to become damp, there is no means 
of making respectable prints from it. If, on the other hand, the 
paper retains its original dry condition, then the flatness with which 
it prints may be obviated by well dosing the developer with 
bichromate in the way already referred to in a previous paragraph. 
But you must never expect to get the same fine colour upon a paper 
which has aged, however much tho contrast of the prints may be 
improved by the use of bri chromate. The tone will be of greater 
or less warmth even upon the black papers. 
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SATISTA PAPER. 

This comparatively recent introduction of the Platinotype Com- 
pany is a quite distinct printing peper. It is a platinum paper 
only in the sense that platinum always lorms a part of the image; 
also the manipulation exactly the same as for platinum paper as 
regards development and clearing, but the prints have also to be 
fixed in a hypo bath and then well washed. The reason for this 
is that silver enters considerably into the preparation of the paper. 
The bulk of the image is formed of sihcr, but. in addition to that 
there is also, with the silver image, one of platinum representing all 
the detail of the picture. Yon can take a “ Satista ” print and place 
it in a bath such as acid permanganate, which will entirely wipe out 
the silver image, and you will have a light print in which all the 
detail of the negative is preserved. Thus, as the makers very rightly 
claim, a “ Satista ” print is of a verv high degree of permanence. 
It is at least as permanent as a brumide print, but in addition it 
has a reserve of permanency, due to the platinum image, which, even 
in the event, of the silver image fading, can be drawn upon in order 
to make a fresh negative from which other prints can be taken. But 
apart from these considerations, “ Satista ” has certain positive ad- 
vantages of its own. The paper is about three times the speed of 
Platinotype, and thus is particularly suitable for printing by strong 
artificial light. For regular work an arc or mercury vapour lamp 
is necessary, although it is possible to make prints fmm small nega- 
tives by placing the frame a few inches from a metal filament lamp 
of about 50 c.p. 

“ Satista *’ is a .Tapine paper with the characteristic qualities 


already referred to. It is also made in two varieties, black and 
sepia, the former developed cold and the latter at a temperature 
of from 160° to 170°. A formula for development of the black paper 
is : - 

Potass oxalate 8 ozs. 

Oxalic acid 100 grs. 

Hot water 40 ozs. 


The prints are fully developed in about half a minute at the ordinary 
temperature and are then parsed through two clearing baths. Each 
of these consists not of hydrochloric acid , as with the purely platinum 
papers, but of potass b inoxalate 1J> ozs. dissolved in 80 ozs. of water. 
This is a saturated solution and therefore should be made up with 
warm water and used when cold. Any deposit which forms should be 
allowed to settle out, and the bath preferably filtered by passing it 
through two or three thicknesses of muslin. ' The prints should re- 
main in each lot of this clearing hath for ten minutes: longer will 
do no harm. They are then given a short washing (about ten 
minutes), and are then fixed for about fifteen minutes in hypo, 
2 ozs. ; water, 20 ozs. ; turning them over constantly while in this 
bath. Finally, they are washed for about half an hour in running 
water. 

For the sepia ** Satista ” the process and tho solutions aTe exactly 
the same except that the developer is used at 160° to 170°. Con- 
aiderable variation of the sepia tone can be made simply bv reducing 
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the tempeaaturo of the bath, whonoe the reader will see that in 
order to secure umfoimity of tone thioughout a batch of prints ft is 
access'll y to keep the temperature of the bath the same by means 
of a thennonuter 

Since the bulk «.) the nnige in a ‘ Satisti * print consists of 
Hihd, the ordinuv toning pioccsws, such as sulphide, can be used, 
m cm ibo nn thuds oi mtc usiht ition oi leduction m the case of 
punts, wlndi nnv bi a little t > light o? too duk ‘ Satista ’ is, in 
shoit a punting piouss which sh ulcl ipjed to the imatuir worker 
on the 6 (ok d its 1< ssoi cod m t wnpiuson with pi itmum The 
results ait 11 distinguishable fi m tlio-sc on tin platinum rapine 
papers whilst the perm im nc > cf tlie pi its is liiidlj inferioi to 
that of those b} the pi itmum pm 

THr CARBON PROf 1 SS 

Ihe caibon punt ng pioross is an which most unfortunate] v, has 
been greatl\ disregarded In urntu r \\oik< s oi 1 iti yeais This is 
much to he regretted ior apait fiom the mtimsic bcautv of the 
cat bon pints md thin un 1 uibted periinncnc the pioeess has 
the very greited dims to ronsidei ation As hi* nheady been 
btiefly pjintcd out Ihe cnibon jioccss is unique in the net tint 
without any i u iti m n the lnimpuhti n it ilmws of prints of am 
coloui being poduct 1 tic sum t me the find efbet in tin 
print ein ht most uahl\ nio lifted 1 A suit lie dime of a tnnsfrT 
Jiapu tint is to sai the snpput on wn «h th pictme is finally 
obtained fhus it is not t ^ much to that the carbon proce«s 
>ields i gnitci \ai et> of (fit ts tlnn a ly othcT process or indeed, 
than all the othti pnntin^ pin css s c mil in d 

Against this must U set the i ulna! differences in the manipulation 
of the pucess as compiled with any other Foi bidding as the 
operations m e irbon punting ap)tar m cold print the difficulties are 
moie jmagmii\ thin ical Indeed I would urge that to many an 
amateur worl i 1 who has not tried Ins hand it the cai bon process, the 
noieliv of the moth d shmld he i gnat attnction Thcie must 
surely be still in immense numbci c f amatem photographers who 
practise their hobb\ not simply md solely foi the production of 
punts on account of their % due as r tords of scenes or friends but 
for the intei est and enio\nient (btunpd bv the practice of the 
photographic proces es tliemsehes Looked at from this standpoint, 
carbon pnntmg is perhaps pat x(pUn\n the process which may bo 
commended to the amateur woiker 

Cuuion Tissue 

The staitmg point of the process is “carbon tissue, that is a 
paper coated with a mixture of gelatine and pigment, and containing 
also other constituents such as sugar for the purpose chiefly of 
imparting suppleness to the miWial 

The pigment of course mav be of anv colour fiom black to red 
chalk Catalogues of makers of carbon tissue m this country— the 
Autotype Company, Messrs Elliott and Sons, and Messrs Thomas 
Illingworth and Company— disclose the customary wide range of 
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r colours among which choice can be made. Withbne or two exceptions 
the colour of the tissue in no way affects the working of the process, 
said, therefore, the carbon printer has at his disposal the means 
of making '’prints in colours most suitable to the subject and without 
any necessity of fearing that in so doing he is sacrificing anything 

Jhe^carbon tissue is sold either in the insensitive condition or 
ready sensitised. The seusitised tissue, however, cannot he 
depended upon to keep in good condition more than a few weeks, 
except under exceptionally good conditions of storage. On the oUi®r 
hand, the insensitive-tissue will keep almost indefinitely and, there* 
fore, the amateur worker will usually be wise to work with the 
insensitive tissue, preparing it for use by sensitising it in a solution 
of bichromate. After drying, it is printed' behind the negative by 
daylight, but as no trace of the action of light can be seen, special 
means (of which later) have to be taken for the correct exposure. 

In carbon printing, “development” of the printed tissue simply 
means treatment in hot water, and the only remaining operation 
is to wash <the print for a few minutes in cold water or, if circum- 
stances require it, to pass it for a few minutes through a bath of 
* alum before this final brief washing. 

Transfer— And Why it is Necessary. 

Here let mo atop to explain an essential operation in the carbon 
process, the necessity or purpose of which is sometimes puzzling 
to the beginner. The carbon process depends upon the action of 
light (through the negative) upon the gelatine of the tissue, rendered 
sensitive by the bichromate. The pigment itself, which forms the 
actual picture, plays no part in the process. Now the action of 
light upon the gelatine containing bichromate is to render the 
gelatine insoluble in hot water. Thus, tho pigment is held fast by % 
this insoluble gdatine and forms the picture. The pigment asso* 
ciated with tho gelatine which still remains soluble is washed away " 
on “development.” t 

At first glance that seems an ideallv simple process, but on 'ad 
second thought it will be understood that the action of light;-, 
(through, u negative) upon tin* sensitive carbon tissue is first upon,', 
the surface of the tissue. The light which passes through the clear 
shadows of the negative causes the deepest deposit of insoluble 
gelatine; that coming through the half tones a shallower deposit, 
and that reaching the tissue through the most opaque parts of the 
negative, the merest surface film of insoluble gelatine. Therefore, as 
tho result of exposure, there is formed over the whole top surface of 
the tissue, and extending downwards to a greater or lesser extent, 
a skin of insoluble gelatine. In other words, the parts of the tissue 
which have remained soluble are sandwiched between this top skin 
and the paper support. Therefore, in order to dissolve them awav 
we must be able to get at them, which is done by “ transferring 
the exposed tissue to a new support. The exposed face of the tissue 
*r brought into contact with a sheet of ** transfer paper,” that is ftv. 
Meet of. paper coated with partly hardened gelatine. The tW0;v 
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partly hardened gelatine surfaces adhere together m a few minutes 
and on the whole being pluod in hot water the soluble coating, left 
at the bottom of the ou^mal tissue, sot tens and pr units ot the 
original pipci suppoit oi the rmvtuie of gelatine and pigment being 
pulled oil When tint is done wc ha\e our ouginal gtlatmc coating 
on the transit. r papei, but with all its soluble paits exposed these 
are sptedily dissolved aw xy by hot wahei, having the pictuie 
visible in all its light and shade and sticking to the ti Ulster paper 
All this v m* lion hlv coin pic x in punt, but will be found absolutely 
snnplo in actual woiking 

Im Iwo 1 ohms oi nu C 4 Uuon Pko lss 

A monitiil s thought will nuke eai tbit tht icsult oi tians 
felting the tissue t> tin L uislti i }ci Li dt \ c lopmeiit has the 
eftbct oi levtismg tlo picture « it-,uds u^ht uid hit that is to 

say ‘•htwiug the subject is it ippt us when the him side of a 

negative is looked it this tih l liny be iveidt 1, m the rise ot 
in git ve s cm etllul id him I v j i lit lig with the 1 l nil side, ot the 
film in Conti t with the tis u In tin < ise I 0 lis«. plates llu 
thickness ot th _,liss pu vents lJjis pi iu b ng iolJowed is it would 
lead to i los-> jt shnpn ss i ltli u w h ly i spienl in< uis even tint 
mav bo obxuli I li tin piuitui^ li imo 1 pliced at tlie b >ttom of a 
deep bhek bi x, so t at tin nb of 1 ght winch leach it I ill per 
petieiicu lily ujon the n ^it v< time will le icnuikibly little loss 
of definition J Ins lie \cvn is i snnewhit slow and tioublesoxm 
nitthod uid <\j ti i\ ir i i unibti et negitives up being printed at 
the sum* turn Ui \ i il t the jiciint cm be wo (lid also by 
in ik n„ a ne^itive wlneli is nui cd i leguds light uid It ft, loir 
txunple, b} « spot, n„ tin pi it n tlu hist lnstuiee glis^side 
tow it'd s tin lei with tlu me ss u v ill wanee w In n foe ussiug This 

dguu his it diiwhick sine si li negitives aie unsuitable lot 

punting bj tht otlui pKecssPs which mil ke aiben do not cause 
t/his ipvtrsal 

llu pi ictie il wiv tilt el the difficulty is ie tiinsfei the punted 
caibon tissue up n i p till loun it tiuispi pipei (the tcmpoiaay 
suppoit i, on wliieh it mn le d \«lo|ed ind fioin which it can 
be ti uisieiied ti a fun i it \i ldmg in unrcveisid picture 
1 hus tluie n iw > loinis ot 1 1 1 cuhm pi oc< ss known as single 
ti mst i in l double ti uisl i i ( idmg as the. putuie is fiiudly 
obtained on th j ipei to wh eli it is hi t tiinsfuied oi is do eloped 
upon a ttmj in\ suppoit ind lioni tbit it timsfoiied t ) the final 
suppoit Iktoir coming t> tlio pi u tie il rle tails count lied witli 
carbon punt ng w m i\ pci hip* set down hen the iperations 
necessity in these two tonus or the pic e s 

1 Sensitising tho tissue 

2 Dn ng the tissue 

3 Punting 

’4 Laving wetted tissue face down on ti utsier papei, 

Single squeegeeing and having under pressing 

Transfer * 5 DeveJopme nt in hot watei after stripping off the 
Process oii^tnil pip»r base of sensitive coating 

' 6 W ashing and drying the print 
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The above represents the single-transfer process. In the double- 
transfer method the operations following stage 3 are: — 


Double 

Transfer 

Process. 


. 4. Squeegeeing exposed tissue to the temporary flexible 
support, and leaving under pressure. 
Development in hot water, after stripping of ex- 
posed paper base of sensitive coating. 

6. Washing and drying of print on temporary support. 

7. Rc-soaking of print on temporary support and 

squeegeeing it on to double-transfer paper (final 
support). 

8. Drying temporary and final supports together, and 

stripping off picture (on final support) when ury. 


Sensitisin' Ti* 

The solution in which the tissue is rendered sensitive is one 
of potassium bichromate of strength from 5 to 2 per cent. A 
strength of about 5 per cent, is about the best -for negatives of the 
vigorous character, which arc the host suited for carbon work. 
Nevertheless, thin anti flat negatives can be made to yield good 
prints by the use of the weaker sensitising baths. A formula for 
the sensitiser is : — 


Potassium bichromate i oz. 

Water 20 ozs. 

Ammonia, 880 1 dram. 


This sensitising solution will keep indefinitely before use, and can 
lie used again after the tissue has been treated m it, if stored in the 
dark, although its keeping properties after use are somewhat un- 
certain. If sensitising is being done only at intervals of, say, two 
or three weeks it is far better to make up a fresh sensitiser each 
time and to throw it away when used. The sensitising solution 
should lie used at a temperature ot bO dog. V. , 

For sensitising, provide a sheet of thick glass, say plate-glass, and 
two or throe thicknesses of flannelette between a couple of strips oi 
wood to make a special form of squeegee. Tho sheets of tissue are 
immersed for three minutes in the bath, brushing the gelatine 
surface the while with the flannelette squeegee so as to remove 
air-bells. At the end of the time the tissue is lifted out, laid face 
down upon the glass plate, and an ordinary flat rubber squeegee 
passed quite lightly over the hack to remove the excess of solution. 
While the tissue is still cm the glass slab, a bar of wood about 1 in. 
square section is laid upon the edge of the tissue, which is then fixed 
to the bar with a couple of push-pins. The whole is then gently 
lifted up and put to dry, the surface of the tissue being first looked 
at to see if thero are any adhering drops of liquid which, if present, 
should be removed with blotting paper. 

p This sensitising can bo done by any ordinary light, gas or electric 
light, or weak daylight, for the tissue is practically insensitive 
whilet wet. It must, however, be dried in the dark. 
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Driing the Tissue.* 

Piling IS) perhaps, the most important operation jn the carbon 
piocess Probably half the failuits experienced b\ amateur workers 
nnse from wrong methods of drjmg It is necessary that drying 
should trike pi icc fanly quickly, i e within hix or eight hours If 
* tis nc icininiH m a wet st it o for too long a time the gejahne is 
liable to become, insolul It ®p ntin ousl / that is without exposing €6 
light and thus to mlM ft g d and \cilod prints On the otlwr 
hind the ti*sm must not be dned l \ txcesM\e heat and most im 
pmt mt of all t nnrt n t lit dned hi such a way that it is exposed 

to the fumes pepsin*, (ft h >m a is burnei oil sto\e, or similar 

sourct of luat which llowi e hivt in insolnbilismg effect upon it 
A\ i\ simple uidirc\|(n \ mt an f dr\mg tis* u is to place the 

bais to whith 1 lie sheet it pinned in a large box ovidcd with a 

well fitting lid intriiov «idcpir * s fc r the supp rr ot the bars and 
on the fluoi an ampl upplv ef dr ed c ilei irn t hJ lidt. Tt is no use 
idoptmg this method unbss a com) anti\ 1\ luge quantity of 
calcium chlonde is used This cliemicil is rheap enough (about 21 
nei lb ) and when it he tm s d mp r in 1 m dued igam ever a sto\e 
nv h iting it stirring the while in \ o d sized old saueepan <r 
baking tin When using a box me is mng hiy, “5 ft by ? ft amt 
about 18 ms deep, 5 ci 10 lbs of the chlr ride will be a sufficient 
quantity 

Another plan is to squeegee the ti sue on its umo\al from the 
sensitising hath face down upon a sheet >f feiiotype such as is sold 
for the glazing ef prints by stripping Mounted on these feriotjpe 
plates the sheets of tissue eni be placed in any w aimed room fiom 
which da\light is excluded and will then dry within a few hours 
A sitting room m which a file has been burning during the da> will 
seivo for the purpose, if the blinds are drawn down the tissues can 
bo it- moved from the fenot\pe plates m thr morning uid put aside 
in leadmcss for pnnting 

TTsiNl \ Sin 11 ^IVMlTsiTt 

Foi arnatom woik howe\er peili.js the most eonvemrnt plan of 
all is to use not the ordinirv «olufim of bichromate in water but 
a so called spirit seiiMtiser th it is a solid ion cl tin bichromate in 
a liquid which is mu h mote x ol^tile tlian water and allows of the 
tissue being dry and nady for use within a few minutes One 
special aehantage of tins form of son ltiser is that one can sensitise 
fhe tissue on the morning of the du on winch printing is to be 
done and thus be sa\od the disappointment of pieparmg material 
which on the nfxt di\ ilnou^h bid weatbci oi otliei causes, cannot 
be used The Autotipe Compan\ prepne a sensitising solution of 
this form which they issue with full instructions for use The 
sensitiser is applied not by immersing the tissue in It but by brush 
ing tbe seneitisei over the tissue bv means of a " Blanchard brush,” 
that is, a piece of flannelette fixed by an elastic band in a double 
fold over the end of a stnp of glass This 44 brush ” is dipped in 
the solution and passed lightly, first lengthwise and then crosswise, 
War the tissue, the brush being dipped again into the sensitise* in 
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order to keep it moderately wet, By the time three or four pieces 
of tissue have been treated in this way, the firet will be surface- 
dry, and is then re-sensitised in the same way. After this the 
double-sensitised tissue will be dry enough in about ten minutes 
for use on a varnished negative. When using unvarnished negatives 
it should be m; de crisply dry by holding it some few feet from a 
fire in winter, or in summer placing for half an hour or so in* 
box well charged witii calcium chloride. 

Many formulas for maling spirit sensitiRer have been published, 
among them tho following of Carrara : — A 20 oz. solution of ammo- 
nium bichromate is made, namely, 4 ozs. in 20 oze. of water. To 
make a 5 per cent, spirit sensitiscr. one part of this stock solution is 
mixed with three parts of absolute (ethyl) alcohol. 

Keeping Sensitised Tissue. 

If kept perfectly dry, in a calcium chloride storage tin, the sensi- 
tive tissue will bo in perfect condition for use for several weeks 
after sensitising, but is best used as soon as possible. It is best to . 
use a storage tin such as that supplied by tho Autotype. Company, 
in which the tissue can be kept flat under slight pressure, as the 
tendency of tho dry tissue to curl is thus prevented to some extent.' 
Tissue which is so thoroughly dry that it curls obstinately is unfit 
lor printing, and requires to be brought into condition by exposing 
it to the atmosphere (not to light) for nbout half an hour before 
putting it in the printing frames. This is readily done simply by 
laying it out in the work- room and covering with a large focussing 
cloth. 

Printing the Tissue. 

The negative for carbon printing, whether by t he single or double- 
transfer process, requires to receive what is called a " safe-edge,” , 
which is simply a narrow opaque strip around the edge of the nega- 
tive, so that the extreme margins of the tissue are protected from 
the action of light. Ordinary lantern binding strip attached to the 
glass-side of the negative provides this “ safe-edge,*’ the object of 
which is to prevent the picture washing up and frilling round the 
edge of the image on development. 

The printing-frame for exposure of carbon tissue under the nega- 
tive should be of more eolid construction than that used for other 
printing papers. The tissue always has a certain amount of curl in 
it and requires a fairly strong pressure to ensure proper contact 
between its surface and that of the negative. There is no better 
frame for carbon printing than the old box-pattern fitted with a 
' plate-glass front and with hinged pressure boards provided with 
wooden screws, which many photographic workers of the old days 
still possess. This pattern of frame {s now almost obsolete, but a 
box frame of solid construction with plate glass and heavy spring 
Back Is made in sizes from 9 by 7 upwards. A frame of this form 
/should b© used for darbon printing from negatives of whole- plate and 
larger sizes; for negatives up to half-plate size one of the well-made. 
Vf^ames of the ordinary pattern, for example, the “ Jay- Nay,” cap 
gba.used. 
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It-ndenty of the tissue to curl bad>l\ in the printing frame may be 
ledured somewhat b\ barking the tissue witn a piece of ordinary 
flexible American cloth which has been will warmed In any <ase, 
a waterproof barking for the tissue should be used as a protection 
against moisture dming printing 

PlUMlM. BY \rriN()MHM< 

\t> t is nnposftihl t » till fi »m the ipp u mcr >f tin duk tissue 
the piogicvs of tin a tion t li„lit uni i tit m^it u \\i ha\e to 
i mplo> somt fuim * t ut nomctii m oidti to judge wlun the tissue 
has bun cone tlv c x ]» si <1 the pnmiph t tluse utinnmeteis 
thoie uo si\c i il p itti i ns i tlnl wc um n stop i t oid nny POP 
is *i means of g mgin tin sti n n tf if tin li lit to whi< h our w gat \c 
with the tissui bill ml it < xj s d In idti to usp the P 0 P 
foi tins purpost \\i u pine t » obtain b\ jiilinnnai\ tn il oi expen 
mint sonu fanlv tint id< i f tin pnntin^ \ due cf t hi negative 
in ttimstf the actin nmtn which w« in iifr ng T u eximple tht 
simplest Iohu of aitm m t i t ins sts <f i sm i 1 box with a gl is 
lid bun ith which is i papu n ask r f 1 i wti t tu h iMfig an opining 
of ibout i 16th in quin In tin 1 1> of tin box is i little oil 

if POP ib mt ml w 1 win h us multi i gmdr bilow the 
opining in tin bi wn f apr i ni is] ml in lontict w th the glass 
\s ti lull tin gliss if. ( ittd with i dijitly xillrw flm of vaimsh 
so that the time it quired f »i th 1*0 1* to dnl m t t hr tint (f tin 
blown m isl is abr ut cqu il t » tbit i pun d t > mil t i r lilion punt 
Irom m dh< i thin ne^ u\< Ihu with i little expuiem e we sh ill hi 
ahli t> jiil .,1 fiom the ip} i n mu tf the nig it \e th it it nqimcs 

1 t lit with tin ar tuiomdi i Pensti iH^itiMs will nqiiue *? 
tints oi stints tin piorlun hem^tiixpis the aitinometu 
side by side w th th ] noting fnnu c. >nt un n tht tissue mil t 
pull tin strip of POP f tu it d as s >on is Ih i tion of Tuht ho-s 
raused it t> di’ktn to the tint of the masl I in t me j (pined for 
the POP to rlul n twicf to this t nt will lu tlu exposuio foi a 

2 tint negative and soon for tin i <i f hi tints 

\notlmi pittun of art mount i s oni m win h a stip of P O V 

is exposed behind as ih i t j> it Ins ( i tht \ nn\ be sm ill negatives 
is in the ‘Burt m i tin nut il »i ! of nnta dmsitv than the 

preceding With tins pittun »f a tinniutu rxposim of the one 

strip is continued until a rortam di)>th >f l nt is <btimed under 
that patih of the sines win h if is pulled romspmds with the 
dins t\ <>f the negative 

] lie beginner will rim hirnstlf much ti auble b\ finding out the 
i tmometcr value of his negatives in P 0 P in the following wav 
Take fom or fix e negatives i anting in drnsity fiom the thinnest to 
the most d«nse \ou are liktlv to uk* and put a piece of P 0 P 
behind the highest light in cuh in portraituie the face will be 
the best pait to test Fxpou these ind the actinometer to light 
simultnneoush and print to the depth requited foi an untoned 
proof perhaps a little lighter wat h the ♦hinneet ono first keeping 
an eye on the actmometei and note whether the latter registers one 
tint, one and ahdf oi moi< Then letting the actinometer go 
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on all the time, note how many tints are required for each of the 
others. Mark the number of tints necessary upon each negative, and 
they will serve as standards oi comparison for any others which 
have to be dealt with subsequently. It is essential that the actino- 
meter and negatives are so placed that an even light falls upon all 
of them, or uni form prints must not be. expected. It is a good 
plan at the commencement of a days work to get off and develop a 
print of each of the batches of tissue to he used, so as to know 
what allowance to make for the speed of each. 

Keeping Tissue Before Development. 

It is necessary to preserve the tissue in a dry state, and of course 
away from light, until development. If kept in a condition other 
than that of perfect dryness the effect of the action of light continues 
to go on even in the dark, v\ith the result that prints which were 
correctly exposed will be found too dark when developed. Usually 
prints will be developed within a few hours of exposure, but even 
so the exposed pieces of tissue should not be allowed to lie about 
exposed to the air, but should be placed in a calcium chloride 
tube or box. In some cases, when dealing with very dense nega- 
tives, advantage may be taken of this continuing action of light 
in order to obtain prints of full depth with exposures which without 
it would be inconveniently long. That is a plan which the expert 
carbon printer may utilise at times as the result of knowing exactly 
from experience what effect a subsequent exposure to moist air 
will have upon a partially printed tissue. 

While upon this subject, mention may be made of a little ex 
pedient rccoided some years ago by Mr. Ernest Marriage, munnly, 
that this continuing action of light may be avoided altogether by 
soaking the printed tissue in two or three changes of water, and 
then drying it for development at any later time. Mr. Marriage 
found that such exposed and washed tissue is rendered insensitive, 
can be dried in daylight, and after storage for a month in an 
ordinary drawer < an be squeegeed down and developed satisfactorily. 

The various operations considered up to this point apply without 
any difference to both the single-transfer and double-transfer pro- 
cess. We must now consider the course to be followed according 
a« one or the other of these two methods of preparing the final 
prints is followed. We will take the e in gk- transfer method first. 

Transferring to Single Transfer Parer. 

Single-transfer paper, as supplied by the makers of carbon 
materials, is ordinary stout paper bearing a coating of partially 
hardened gelatine. It is sold in a variety of tints and surface** rang- 
ing from a fine white matt to a paper of cream rough matt, accord- 
ing to the final effect required in the print. The beginner is advised 
to choose a thin and smooth paper, since the heavier and rougher 
kinds call for a little more care in handling in order to obtain per- 
fect adhesion. 

If any special paper requires to be used for the final support of 
the carbon picture, it can readily be converted into a single transfer 



'406 ra* mmm jowmai. pHotoghawoc almanac, £1016 

pApei by g ving it u. coating of a mixture of gelatine and okroihe 
alum A good foimula is — 

Gelatine 1 oz 

Chioine alum 20 gis 

Water 20 oz* 

I he gelatine is> boaked in walei until quite soil and the water then 
pouied off Hot water is then added to mike i bulk of 20 ozs The 
(litume alum is dissuhid sej diately m 2 o/s of warm water, and 
tho solution added a little at a time to that jf the gelatine, with 
constant filming Ihib solution is us< d afi soon as it is made, and 
is applied to tut pipe w li a suit camel han biush giving two 
to it in s the sei nd tfl« i the fn^t his lun illowed to dry 

In i|pl\mg * he pi ii tt 1 tiss it to the «ingle tiausfu paper, the 
first thin,. i to floik the 1 ittri f ) \ short turn in cold vatu 1 1 » 

miuuteb so iking is iisii u \ fiiifli i nt it the end of which time tin 
ti ansi ci pxpci should h ]uit« limp A 1 nger bulking howevci 
must be gi\cn to tin sh r piper of thick siibstime oi lough suiia<r 
In the cist if tli s t niitmals an hem is not too long lor the pre 
linunaij eoikin^ It is necessary that tne gelatine coating should 
boltcu and swell slightly throughout evciy poition of the surf ice 
and this tilus longti when the pap n i is broken up into a sen's of 
* mmutr dtpirss >ns ir 1 elevation as it is in the case of one of 
lOligh bui fac c 

Whin tlu Li instil ] ij i is seen to be quite limp the exposed 
tibsue is t hppc d into the dish of clem witu with it md allowed 
in rem ii n until it straightens itself out flat ^s oon as it dors 
this slip the tianshr pipir umhi it and lift the two out of the 
w itc l tojethu with the gelatine suit ire of tho tiansfer paper m 
umLirt with tin d ilk (oiled side of the tissue Ihe two in contact 
ait then lud upon a bluet of pliti glist, i piece of rubber sheeting 
lud ovei them ind a hir squu^i e pissed lightly but finnly two 
or time turns t ich wav in onler to ensure perfect contact Somt 
little piaitico is nice^suy foi this squeegeeing if too hea\\ pres 
sure ib given when fu^t applying the. squeegee the fact is likely to 
be shown b\ e mark i ross the finished print Ileavy pressuie is 
not called foi s rn as the print is squeegeed it is placed between 
Hotting boaids hi l me derate piissuie applied b\ laying a sheet of 

I I ito glass up< i tlu lauds Onlunn blotting paper is not auit 
ihle, as it ibs ils t j much moistuie and soon Becomes pulpy 
The matin il win h should be used is the somewhat stiff board sold 
is “ wmod pulp n i Idles They will outlast many sheets of ordi 
nary blotting ml die as 1 h«ne said more suitable since they 
keep the tissue md timsfei paper m a moist condition Usually, 
of com sc a nunibci of punts will be tieated in this way at the 
sain« turn md when the list of abrut i dozen has been squeegeed 
t> its ti itisfo pipu that first taken m hand will be ready for 
development \ ipnrtei of an hour is in fact, ample time toi 
prints rn thm tiui«fci papu or half an hour for those on paper 
of stoutci substance u i outlier surface 

Hi \ EI OPVFNT 

Pei haps the most fascinating stage m the making of carbon 
prints is the " development ” of the picture m hot water from 
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the wet dark mash with which the transfer paper is seen to be 
coated when the original support of the tissue is stripped away. 
Simply soaking in moderately not water, supplemented by laving of 
the print with water from the hand or a cup, speedily brings out all 
the detail of the picture. There is, perhaps, no operation in 
practical photography which so firmly retains ite charm for the 
worker as this “ development' *’ of a carbon print. 

As regards the practical ;u rang emeu t* for development, they will 
depend largely upon the means which one has at disposal. * Jf a 
lavatory basin can be used fitted with a supply of hot and cold 
water, nothing better can be wanted for the purpose. The basin is 
filled with a supply of water at u temperature of from 70° to 100° F. , 
and the heat kept up by running in more hot water as is necessary. 

If no such supply from taps can be had, tin* same method ean 
be followed with the assistance «»t a good sized kettle of water, kept 
hot over a ring gas-burner or an oil stove, or a large metal dish, 
which should be. at least 3 or 4 mein's deep, can be kept at the 
required temperatuie by means of a small gas ring placed below it. 
The only other requisite* are a dish of <o)d water and one containing 
a 5 per cent, solution of alum. On placing the tissue in adherence 
with its transfer paper into the hot* water the dark gelatine coating * 
will begin to ooze from the edges in a minute or so, and when it- is 
seen to be softening freely in this way. a corner may be. lifted to see 
if the backing paper will coine away easily. If this corner oflcrs any 
perceptible resistance to a very gentle pull, the temperature of the 
water requires to be somewhat hotter. In making the water hotter, 
either by adding hot water or raising the gas-burner, the contents 
of the developing dish should be ntirred with the hand in order 
to prevent the heat from becoming localised. After a minute or two, 
try the corner of the print again, when it should come away easily, 
leaving nearly all the dark pigment coating on the transfer paper. 
The backing paper is thrown away and the transfer paper then 
laid nn a glass or zinc plate and, wdiilst holding the latter in a sloping 
position in the tank, washed by letting water fall over it 
from the hand or from a cup. In a very short time, if the exposure 
has been correct, all the superfluous pigment will be washed away 
and the picture be eeen in its finished at ate. It is then put to soak 
for a minute or two in the dish of clean cold water, then allowed 
to fioak in the alum solution for a couple of minutes, and finally 
washed for about five minutes in running water. 

A print which proves stubborn in development owing to over 
exposure may be saved, if the exposure lias not been too excessive, 
by leaving it to soak for a few minute* in hotter water, then repeal 
ing the laving with the hand. Another means is to add a little wash- 
ing ooda to the ivater, thereby greatly assisting the removal of the 
pigment coating, bnt rendering the latter liable to a peculiar dis 
figurement, resembling the grain of Morocco leather, and known as 

reticulation.* * There is no remedy for it. if it occur* on a print 
developed upon a paper support. If a rigid support is being uaed 
(seo next page) it can sometimes he cured by immersing the plate in 
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methylated spirit until the grannlar appearance is gone, After 
which the print is dried without further washing or aluming. Con- 
siderable control can be exercised in developing the carbon print 
whero the subject may require it. One 6uch method, for example, , 
is to remove the print from the hot water at a point considerably 
short of development and to finish'^ in cold water, directing a 
stream from the tap upon the parts to be treated. This will carry 
away the semi-soluble coating whilst leaving other parts untouched. 

In a similar way. extra hot water from the tap may be applied to 
particular parts of the print which it is desired to reduce in tone. 
Removal of the pigment by means of a brush is a method of which 
some carbon printers are able (.» make skilful use, hut it ie one 
which, in the hands of the unskit Vd, can easily be the ruin of the 
print. 

SlNiil.I.-TlMNSPKlt Pill. NTS ON Ol’AL. 

A rigid support such as opal glass can be used in place of transfer 
paper, and yields results which have a \ery attractive appearance, 
and are suitable for framing close up. The sheet opal is coated on 
its matt surface with the chrome gelatine mixture made up accord- 
ing to the formula already given under “ Transferring to Single- 
Transfer Paper.' * This is allowed to dry, the opal plate then soaked 
for a minute or two in cold water, and the exposed tissue squeegeed 
upon it as already directed for Mingle transfer paper. 

Dot' RLI> T It AN SFKII Plll.VI S. 

The manipulation required in double-transfer printing is broadly 
the same as that already described. In place, however, of ordinary 
transfer paper the exposed tissue is squeegeed to a temporary sup- 
port, which can be either paper coated with a special varnish and 
sold as “temporary support for double-transfer, or may be opal 
glass, one side of which has been finely ground. Whichever mate 
rial is used the surface is first given a coating of waxing solution, 
which can bo purchased ready for use, or made up as follows - 

Yellow bees wax ... 10 grs. 

Yellow resin ... 10 gre. 

Turpentine 1 oz. 

A few drops of this preparation are rubbed over the surface of the 
support with a bit of soft flannel, and polished off with a soft, 
clean cloth. The support which has been waxed in this way is 
then put aside to dry for a few hours, or, better still, for a day or 
two. On taking sheets of opal into use for the first time two coats 
should be applied before using, the first being almost absorbed 
before the second is put on. 

The waxed support, whether paper or opal, is placed to soak in 
cold water for about five minutes, and the exposed tissue brought 
into contact with it under the water exactly in the way* already 
described for single-transfer paper. As in that case also, the tissue 
is squeegeed do\|fn, and the two left under light pressure lor from 
fifteen to thirty minutes, development follows, again, exactly AS 
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tot single tianafer prints, and after the alum bath and a brief rinse 
the print*, whether on flexible oi opal suppoits, are put aside to 
dry 

Tiiansflkbinc jo ihe Final Sippoar 

The speciil papers for the final support of prints by the double- 
transfer method ate put to sefijfm cold watei toi a few minutes and 
afterwards transferred to watei at about 70 deg F, in which they 
should remain until the g( latino coating becomes just * slimy *' to 
the touch In the meantime the prints (on tin temporary supports) 
in put to so ik m tepid waki until in tin < is< ot flexible supports, 
{into limp unrl fict fiom w b ns jt emlin^ 1 In t*ul \ translu papei 
is then bmught into i dish ot w tt« i with tin ehvtlopid punt upon 
the ternperny buppoit and tin two gelatine sunuie brought 
togethei under tin w it i I ley or withdrawn together laid 
upjn i t,l is« pi ilc and li,Ji 1\ «*quu s rtd m (outlet 'I he whole is 
then hunj, up by a pin n <1 p t > di\ When brnc dry the final 
suppoit will it nhh Miip aw i\ fiom th< piper of opil carrying 
(lie picture w tli it 


So mi 1 \ai Hjms 

7 know it js difficult to unte of carb m printing without upieaenl 
in*, it " i hombly eornpluated sue ession ef soakin n s squeegeeing* 
ind stuppings Tni llnndch it is a pin ohs winch fiom its 
description m j nut is b nuid to ippi u liinudibb to the bpginner 
It is cue of those pi ko«ms which oil meek to be icqu tinted with 
through the medium ot an aetuil d< monsti ition llien one sees the 

trightf ulmss of tlit ipei ltinii* icplued b\ th< c i*»e md smooth 
ncfl> with which a wh 1 s ins ot prints in pimlured with ver\ little 
effort IS o w e ride r th it w ji kf i s w ho hav « tal c n to e aibon printing 
have become dissatisfy d w tli in\ r ^ he i process I iee oiled some 
one writing a ycai oi so i r o tint but foi the e irbon piocess he 
would hue given up photography iltigrthei 

Ihe following hints w i 1 hr f und peiviee ibh to tlu begnimi 

Do not handle the tissue more thin is abKolntelv ne< ossary, and" 
do not rut it whtn it is bone di\ (aie fully dust each piece 
especially round the edges befon filling m the fiamrs 

Do not overwork the sensitising bath is soon as it is indue ed 
to two thirds its bulk, throw it nwa\ 

Vse powdered bidiioinite instead of civstals, it saves time 

Remember thit a stiong sensitising bath, long immersion m a 
weakei one, or keeping the tissut a few days, tends to softness 
m the prints On the other hand, a weak bath, slioit sensitising 
and freah tissue give brilliancy 

It is not necessary to use clean water for each colour of tissue 
Red chalk and engraving black can be developed side by side 

Beware of sulphurous vapours in any form Gas stoves and coke 
fires are to be dreaded as the carbon printer s worst enemies 
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Dark tissues print more quickly than light ones, other conditions 
being equal. 

* Clean your finished prints with a pad of cotton wool and benzole 
to remove any Innes of wax; motor spirit does as well and is 
cheaper. 

For white wide margins, «ay cabinet on 12 by 10 paper, use tho 
tissue the size of the negative, but mount it on a 13 by 11 support, 
cleaning the margins of this Carefully before applying the transfer 
paper; do not, however, rub t-oo hard or you will remove the wax, 
and the print will not, separate from the support when dry. 

Do not use worn out flexible support : as aoon as any cracks or 
lories can he i-ren it must he discarded. 

Filter, or at least strain. yuiu dum hath and sensitising solutions 
r.lch time they are used. 


THE nZOimOMK PROCESS. 

Now I must come to a process which is carbon printing in a 
totally different form. The final result is a carbon print similar 
to that obtained hv one or other ot the methods already described, 
lint it is pioducecl m a totally different way, a way, too, which 
possesses many attract iuiis, particularly to the amateur worker. 
There is no duv light punting; no judging exposure aetinometer ; 
jn fact, the whole of the work is done by artificial light. More- 
over, the method avoids the reversal (as regards right and left), 
which takes place m the single transfer process of ordinary carbon 
printing. 

This development of the caibon process is the invention (in 1905) 
of Mr. Thomas Manly, by whom it 1ms been continuously improved 
since that time. Mr. Manly’s invention was this : —He found that if 
a sheet of paper coated with a mixture of gelatine and pigment be 
soaked in a solution containing bichromate, ferricyanidc, and 
bromide, and then squeegeed face to face with an ordinary wet 
bromide print, the silver image of the bromide print, in conjunction 
with the chemicals in which the pigmented gelatine has been soaked, 
produces an effect upon the gelatine which is practically the same 
as that produced by exposure to daylight through a negative. In 
other words, the starting point of carbon printing by the Ozobrome 
method is not a negative but a bromide print. For Ozobrome 
printing, the carbon tissue which is used is specially made ns re* 
qnired by the difference in the process. In ordinary carbon print- 
ing it is necessary that light should be capable of penetrating the 
coating .of gelatine and pigment. In an Ozobrome print there is 
no action of light on the tissue, but instead a chemical action of 
the silver image if the bromide print in the presence of the 
three chemicals, ferricyanidc, bichromate, and bromide. In order 
to distinguish the special form of tissue made for the process from 
that usea in the ordinary carbon printing, Mr. Manly calls it "pig- 
ment plaster.” The solution .in which the “ planter ” is soaked before 
squeegeeing it against the bromide print he terms the " pigmenting 
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solution.*' The pigment plasters, iii a large range of coloura, lire 
manufactured and supplied by Messrs. Illingworth, by whom also 
the chemicals for the pigmenting solution are supplied ready mixed 
to form the pigmenting bath. 

The Ozobrome process can be worked in two ways. In Method I., 
the pigment plaster and the bromide print are squeegeed together 
and then, whilst still in contact, the two papers are placed in warm 
water to develop. The paper support of the plaster coating is then 
stripped off so that the pigment image is left, on the bromide print, 
just as it is upon the tran.-ler p».].ei in ordinary euihon printing. Ac 
curding to this method we get one carbon print from our bromide, 
and we aie limited as leganls the effect of mu face oi the final result 
b> the choice which is av.idabic . mong bromide papers. H 
should be remembered, too. that in the contact with the pigment- 
ing bath the bioniidc pjuit is bleaelied, jn^t as it is in toning 
bromides by the sulphide method. Therefore, this bleached image 
lequires to he icnmvcd by treating the finished carbon print in a 
hath oi hypo and ieirieyaiude whu li dissolves out the silver com- 
pounds. It prefcirod, however, I lie bleached silver image call be 
letained under the pigment image and h\ the application either of 
a developer or a hath ot soda sulphide he brought to full strength 
again (in black,, or sepia tones, j espectiv elv), thus lcinl'orcing tho 
carbon picture This rc dev elopinetit m sulphiding process is not 
lor general application foi if the pmces* is earned out in the normal 
way Jt would gi\e too dark a pi int i hut it i s a means of securing 
special e fleets 

According to Method II. oi the tJ/ohronio process, the bromide 
print and pigment piastei are squeegeed together as before, but 
when the action is complete the bromide print is pulled off again 
and a piece of transfer paper squeegeed down in its place. Tins is 
left in contact with the pigment plaster tor a few minutes, the 
two ai e put together in hot watei . and the paper support of the 
pigment coating then stripped off as it was in Method I. Thou 
on developing we get a print which consists of pigment only upon 
any transfer paper that, we may select The oifgmal bromide is 
released for rc-dev elopmeut. and is used again. In this way, with 
care, some 8 to 10 Ozohromes may be made from one bromide. 

Although Method JI. sounds longer than Method I., it is in fact 
more speed v in practice, for the reason that there is no necessity 
to use a hypo bath and to mum e the hypo by a final somewhat 
lengthy washing. Perhaps before passing to the details of the pro- 
c'»ss 1 may ?et out in parallel column* tin* separate operations 
required m the two methor’s : 

.Method I. j Mm hod If. 

I*' nr 1 Ozobromr *print on thr I bin 8 to 10 Oznbromt 9 from thn 
miginal bromide. I original bromide . 

1. Make a bromide print from 1. As Method 1., hut no need 
the negative, fix, wash, harden ; to harden print with formaline, 
with formaline, and wash. 1 
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Method 1. Method II. 

For / Ozobrome pr\nt on the j For 6 to 10 Osobromes from the 
original bromide. original bromide . 

2 As Method 1. 


2. Soak pigment plaster in 
pigmcnting bath (2 to 6 minutes) 

3 Immerse soaked plastei m 
and bath (£ minute) 

4 Sqm ogee pigment, planter 
upon bromide punt, and have in 
contact (20 minutes) 

5 Hate ndheiin 0 papcis in 
w «u m watu to develop stnp 
ping oti paper backing ol pla*t< i 
( 5 minutes). 

6 Soak developed punt in * 
cold water (5 minutes) 

7. Drj and then cleai awa\ | 
undeilvinu hit ached silvn image i 
in Kuniei s icdu<<i, washing 
and divim. 


3. As Method I. 

4 Squeeze bionnde punt 
upon pigment pi istei and leave 
hi contact (20 minutes) 

h St up unpietRid plaster 
’ioiii hiomidc pt nit and squeegee 
it upon ti.uistei jmpei (I 
minute) 

6 Allow plaster and trausfei 
p.iper to temaiii between blot 
tiiig paper (5 minutes) 

7 JJevtlnp m hot w atei (3 
m'nute*) 


Kiiomiihs j or O/oimovir Pkiming 
Although ()/obroim prints eiu ho made fiom ain kind ot hiomide 
yet tor t no best quility ot ltsulis it .s nu.es alv to btait with a 
good lnoimdo pnnt or t nlargeun lit of tull vigoui and without ved 
ovei the highlight*, m otimi woids, the kind ot bromide which 
yields satisfactory results in sulphide toning As legaids suiface 
tho best lesults aie obtained w A tii plat l no matt bionnde. Theoe 
is no need ten the bromido to have been lreshly made it may be 
years old, oi, on the othei hand, it may be employed as it comes 
trom the last washing bath 1 he chief thing is that it should 
bo fiee fiom veil or fog caused hv fault} development, oi e\posuio 
to an uiisile daik mom light 'ihe Ozobrome vvoikei requnes to 
judge his bionnde jiiht as tho user of any printing paper judges his 
uegutive If theie is veil ovei th»» highlights a veiy simple means 
can be taken to remove it Soak the bionnde punt m water foi 
about five inmutev and then lmmeiso it in a very weak “pigment- 
liig bath,’ that is to b iv in a solution made by mixing 1 oz. of 
the working pigmeutmg bath (see below) with 20 ozs. of water. 
Let the pnut remain in this weak solution only until there is the 
first slight indication of reducing action The weak bath is a 
bleacher and shows its action on nil parts of the print. But it is 
not easy to judge when there has boon a clearing ot the high-lights. 
As soon as the bath is seen to be having any effect at all, one may 
be certain that it is clearing the high-lights, and the print should 
then be washed for five minutes. If the action has gone too far, 
the print is not spoilt, for it can be re-developed ana the process 
applied again. 

Gaslight prints as a mle, seive satisfactorily in the OzobroJQ* 
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process: about tho only difference is that usually they require 
from three to five .seconds longer in the acid bath. 

Soaking Pigment Plasteh. 

The first operation in the process is to soak the pigment plaster 
in the pigmenting solution and then without washing to immerse 
it for a few seconds in a special acid bath. After draining from 
this latter it is- ready for squeegeeing in contact with the bromide 
print. The object of tho acid bath is to introduce into the pigment 
plaster such a proportion of acid as will cause tho imago on the 
bromide print to exert un insotabilisiug action on the gelatino of 
the plaster in proportion to the amount of silver deposited. In 
preparing the plaster and bromide for squeegeeing together, set 
three dishes side by side on the working bench. That on the left 
should contain the p.gmenting bath : that in the middle the acid 
bath; and that on the right plain water. The bromide print 
is placed in this latter and left to soak. Meanwhile, tho pigment 
plaster, which should be slightly smaller than the bromide print, 
is placed coated ende up in the pigmcnling bath. See that it is 
covered by the liquid and allow it to remain only until it becomes 
limp. In whiten 1 this will require about three minutes : in summer, 
about two minutes. A camel-hair brush is useful in keeping the 
piaster under the surface of the bath and in dissolving any air- 
bubbles from the surface. If tho plaster is one which, owing to 
its being very dry or to the nature of tho paper itself, curls badly 
iu the bath, it should be placed in. first, coated side down for a few 
seconds, after which it can be turned over and will lie flat. 

The pigmenting solution can be used repeatedly until it becomes 
too thick and of brown colour, when it should bo thrown away. In 
using old bath a rule should be made to filter it each time before 
use. The normal strength of the bath given in the directions for 
dissolving the powder pigmenting salts serves for the average 
run of bromide prints : if a print is of a very heavy nature, with 
masses of black shadows, then a stronger bath is necessary, or the 
back of tho plaster may be painted over with a* bath of ordinary 
(strength after it has been squeegeed to the bromide print. 

The Acid Hath. 

This bath is made up from the following *.tnrk notations: - 

Potash alum ... 2 £ ozs. 

Sulphuric acid 120 minims. 

Water 40 ozs. 

To make the working bath 1 oz. of this stock solution is mixed 
with 4 ozs. of water. The stock solution will keep indefinitely, 
but the working bath should be thrown away after use, and if 
prints to a considerable number arc being made the bath should 
not be kept in use for more than two or three hours. 

The print, which as tho result of two or three minutes' immersion * 
itt the pigmenting bath has become flat and limp, is slowly raised 
(roni the pigmenting bath and placed in the acid bath, so that it ; 
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lios under the surface. The time which it remains in the acid 
bath for the best results depends on the character of the original 
bromide. If this is a weak greyish, soft print, then fifteen to 
twenty seconds is the proper time in the acid bath. A print of 
average depth and vigour requires twenty-five to thirty seconds, 
whilst one villi extra heavy shadows should remain in -the bath 
ftv thirty-five to forty live seconds, or even as long as a minute. A 
stop w it'h or stop clock which can be brought back to the starting 
point bv n touch of the finder is a very handy means of timing tlu* 
priut whilst, in ♦he acid bath. Tlu* bath ii-udf should on no account 
be tampered with by adding water or doctoiing ill by addition of 
some of the stock solid inn. The bath is cheap enough and it. is 
best to use plenty of it and to thi.wv it away after it lias been in um» 
for an hour or two. Also the bath should he kept in gentle move 
ii.cn t bv rocking whilst the print is in il . 

At the expiration of the number of seconds which, from the 
diameter of ihe original bromide. i< judged .-ai it able, the pigment 
plaster is lemoved from the ball) and allowed to drain For u few 
minutes. 


Sgrr.hiii.riM; Btiouidi) ami I’huikm Pi. \sit.il 

r riie bromide, being slightly huger than the pigment pbistri. is 
laid face upon the squeegee hoard, which may be a good size sheet 
of ground glass ur of bard wood, and the pigment plaster lowered 
upon it. In doing this, bold the p‘gnie.nl planter in the right band 
and earefullly bring tin* lower edge against the left-hand end of the 
brrmide. then steadily lovvev the right band and bring the pigment 
plaster in contact wiih the bromide. Then quickly, but. without 
any force, pass the squeegee from left to right once or twice. The 
two surfaces will adhere firmly and somewhat creator force can 
then be used in further applying the .squeegee. If too much force 
is used at ihe start there Is a danger of shifting tin* plaster from 
it^ first position of contact with the bromide, and tlio result of this 
will be a double image in the final plate. The adhering papers 
are then laid upon bloiling-papcr and allowed to remain for from 
15 to 20 mil Miles, which la, tier is a time fully ample for the chemical 
printing t<» lx* completed. 

Dweloitao. — Tissce on Buoxiipf. — Method T. 

' At the end of this time the print is ready for development, in 
fairly warm witer. of temperature from 160 to 108 deg. K. The 
water is kept at this temperature, just as in the ordinary carbon 
process, by means of a small ling gas-burner placed beneath. After 
si few seconds in the hot water the pigment is seen to he oozing 
from the edges of the plaster, and the paper backing of the latter 
can then ho stripped o(T. After a few minutes’ soaking in the 
warm water the picture will begin to develop, and the process can 
lie helped by gently pouring water over the surface. Development, 
in fact, is almost exactly the same as in carbon printing. When 
fully developed the print is placed in cold water for about five 
minutes, and is then ready to he passed into a 10 per cent, hypo 
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bath to which a few drops of potass ferncyanide solution have been 
added— enough to make a pale yellow’ mixture. Here, in about ten 
minutes, the bleached bromide image is completely removed, and 
after a further washing of almut a quarter of an hour the finished 
print is ready to be dried. 

SqrEKttELiM. ro Tua.wur Paper. Method IJ 

Tho first three stages of the process are practically the same when 
following Method if. Instead, however, of laying down the pig- 
ment plaster upon the larger bromide the plaster is cut larger than 
the bromide, and after passing through tho piginentmg and acid 
baths is laid face up oil the squeegee board and the bromide squee- 
geed down upon it, tho two being left in contact for about twenty 
minutes. The two are then separated by carefully raising one 
corner of the bromide print and slowly pulling it away. The print 
will come away easily ; there will he nu sticking unless the two 
have accidentally been left in contact for too long a jLinie. The 
next step is to squeegee the pigment plaster to a sheet of transfer 
paper cut somewhat larger than the plaster. The conditions in the 
Ozobromc process are not so fa\ouruble to good adherence of tho 
transfer paper to the plaster as in the ordinary carbon printing. 
The difficulties of frilling which occurred in the past have been 
almost entirely removed by a modified method of squeegeeing worked 
out by Mr. Manly. Lay transfer paper (dry and film up) on the 
squeegee hoard, dip a sponge in water, and squeeze the bulk of 
the water out again. Then damp the gelatine surface of the 
transfer paper with the sponge. Wait for about a minute for tho 
paper to straighten out, and then dip the sponge again into water, 
and squeeze large drops on to the paper ; carefully avoid wetting 
the back. There is no need to get the drops to fall close to the 
edges of the paper; so long as there are plenty of isojated drops of 
water resting on the paper they will serve, although they may be 
chiefly towards the middle. Now remove the plaster from the 
bromide print and quickly apply it to the transfer pajier, holding 
it in a T-shaped loop above the centre of the transfer paper, lower- 
ing it into contact at this point, and then at each side, and imme- 
diately squeegee down firmly and place under pressuru between 
blotters for five minutes — longer will do no harm. 

At the end of this time the print is ready for developing in hot 
water exactly as in Method I. When fully developed it only remains 
to give the print a short washing (about five minutes) in running 
water and to place it to dry 

Re-dlvelwixc the Bromide. 

In making a further Ozobrome from the bromide the latter requires 
to be re-developed, which is done by applying any ordinary 
developer, such as diamidophenol or metol-hydroquiuorie, but with- 
out bromide. This re-development should be thorough. The image 
will usually come up first of a brownish colour, which 
speedily attains full depth and blackness. Make it a rule to 
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develop foi a furthei two minutes aftei this stage has been reached. 
The re developed print is then washed foi five minutes, and is then 
teady for squeegeeing into contact with pigment and acid treated 
plastei for pi eduction of a second Ozobiome 
A number of Ozobrome prints can thus be made in succession— 
how many depends on the strtngth and substance of the paper of 
the original biomide and on the caie and skill exercised in squeegee- 
ing in contact with the pUHto r As a rule, bttter contact is obtained 
with a bar squeegee than wath a lolloii, but tlie beginner should 
fritainl} start with i squeegee of thi rollei type, and should see 
that hi* gets a good one — one that is which h is i thick cohering 
ot soft resilient rnbbi 1 
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OBITUARY OF THE YEAR. 


Among Uhosc whose death** ha\o taken place miico the publication 
of the 1915 Almanac arc -■ 

W ill ia m Brooks (Mar. 24. 1915). William Downey (July 7, 1915). 

Wjlliv.m Brooks 

By the death of -Mr. William Brooks, formerly of Re i gate, Surrey, 
cmn) of the few remaining links with the early days of photography 
has been broken. He was for many years established as a pro- 
feimanal photographer, liis work being mainly technical and 
acfrwtifici' but will be best remembered in connection with collodio- 
bmiuido emulsion, on which process he had few rivals. He devoted 
much time and laboor to tlw s process*, and enjoyed a high reputation 
for the quality of the einaijflioni which he sold, as well »vs for the 
exquisite lantern slides which, he produced. It rnsiy be worth 
mentioning that Mr. Brooks attributed much of the quality of an 
emulsion to the nature of the raw cotton which formed the base of 
the 7 >yroxyli.ne. this fact being established by numberlest) expe-ri- 
monis with every variety of .raw cotton which could be procured 
Mr. Brooks was a well-known figure at the meetings of many *» 
pliotograylhie societies, where he frequently manipulated Line optical 
lantern, Me* skill in tlus direction being considerable, as will be 
remembered by those who witnessed hns s1io\vs»al the Crystal Palace 
a»nd many other important en t ei tai n men Is . For many years he 
organised the photographic fwotinn of the exhibition <>f the Royal 
Cornwall Photographic Society, which used to fix? quits- au imjftortant 
event in the photographer's calendar. H <- wiis one of the car’ll st 
usefl's of gelatine dry plates, and in 1878 ] traduced by tJiei t* mean> 
some remarkable ,} holographs of caves at Rcigate, lining fw raffio 
lamps as the source of light. He was for many years a valued con 
tributor to the pages of the “ B. J.’* his articles Wing always of ari 
essentially practical character. 

William Downey. 

Mr. William Downey -was the head of tin- firm of W. and D. 
Downey, of Ebury Street, and the doyen of British profit dona I 
portrait photographers. Mr. Downey, who was a native of South 
, Shielde and started in business on the Tyne, had bee/v a photo* 
grapher of Royalty for more than forty years, and since he first 
.J photographed the late Queen Victoria In the sixtie# Jj£ had been 
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in constant attendance u]*>n the reigning monarch, a«<l had enjoyed 
a degree of favour whiidh in the oasni of King Edward waa hotter 
<1 escribed a-s friendship. Born in the North of England, Mr. 
Downey waa the possessor t>f sound business instincts and fo re- 
»i.ghl ; on the advent of the- picture postcard he waa one of the 
earliest of leading professional photographers to discern its effect 
upon the published cabinet photograph : and in the height of the 
picture postcard cra/e lie is reported to have sold two and a-half 
million | ms t cards of a theatrical beauty. <>f late \ cars Mr. Downey 
necessarily left nnuch ol the business in the hands of other meinhevfl 
of his family, but his picturesque figme was often to be set' 11 in 
Imudon. I ’util a year or two ago, on the occasion of an\ specially 
imixfllant group of ’RovnlbioK photographed, he jiersonally 

.supervised the a-trang eiuents. Though his long connection with 
jH>rtrai.t phot ogra.pl iv entitled him to regard himself as empluiticaily 
one of the old school, hi« interests were still shown in the most 
modern examples of photographic jmrt ra.it lire. At the time of lnV 
death Mr. Dowihw was eighty-six yoais of age. 


Among others who have be« u ienm\ed b\ death during the past- 
twelve months aie --.J. Drummond Kinds, of Edinburgh; M. 
Edouard Stebbi.ng, known as “ Professor St ebbing," of Paris, and 
J. K. Burrow, ot t’lmborne, all prolVssmn.il plmtogi aphers. and the 
last.'iianved a pioneer in 'the practice of flashlight photography 
underground. Among notable amateur workers who }ia\e passed 
away dining the past year are:— Newton (bbson, J. II. Bill dock 
of (Toulon, Lewis Mod land. Arthur Mai shall, and U. F Williams. 
Mr. Williams was one of the old school of photographic ex|K»ii- 
mentaliists and the author of many oonlribiitioms on emulsion 
making and on electrical matters m the “ B.J." of the last century. 

In the photographic world a leading personality has been removo<l 
mi the death, of Mi II Zerfli. general manage! of Messrs 

Ilford. Limbed. 
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EPITOME OF PROGRESS. 


BY THE EDITOR. 


In the following page** will bo found fi<<cl <ihf>tracl«> of papers, 
communications, and articles describing progress in technical photo 
gruphy (art- topics arc exclude!) which have appeared in the British 
and foreign Press during the twdve months October 20, 1914. to 
October 20, 1915. 

'Hie general ui angi-ments of the Epitome will be seen from the 
cuntents of the Almanac, which follows the title-page. Each item 
is separately entered in the index at the end of the volume, and a 
list- of the journals abstracted will be found at the conclusion of 
the Epitome. 

Tn a number of e;e-cs where information additional to I hat in tin* 
abstract has appeared in the “British .Journal of Photography.’’ a 
reference to i*sie* and page has been given. 


I. GENERAL 


EVENTS OK THE YEAR 1915. 

.1 ul \ 23 —Under the auspices of the Y.M.C.A. the services of 
amateur and professional photographers have been largely organised 
for the purpose of sending to soldiers and sailors engaged in the war 
at homo ami abroad photographs of tbeir folk at home. (“ B..J 
July 23, 1915, p. 475.) 

Aug. 23 to Oct. 2. — Sixtieth Exhibition of the Royal' Photographic 
Sooiety, hold at the Galleries of the Royal Society of British Artists, 
Suffolk Street, Ilaymarkot. (“ B.J.” Aug. 27, 1915, p. 555.) Select- 
ing and Hanging Committees : — Pictorial section : A. L. Coburn, J. H. 
Gear, Furley Lewis, J. C. S. Mummriy. Colour transparencies : 
J. H. Gear and H. E. Corko. Scientific and technical : Chapman 
Jones, R. Kearton, F. Martin-Duncan. C. E. K. Mees, and J. W. 
Ogilvie. 

Sep. 18 to Oct. 16. — Sixth Exhibition of the London Salon of 
Photography. Held at 5a, Pall Mall East, S W. (“B..L” Sep. 24, 
p. 620.) 
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•' Oot. 12.— Eighteenth Traill Taylor Memorial Lecture. By Fred- 
erick J. Cheshire on “ The Modern Range-Finder.” — ” Phot. Jouru.,'* 
November, 1915, p. 250. 


BUSINESS. 

Houghton- Butcher Manufacturing Co Ltd . — This company was 
registered in January, 1915, to take over those parts of the busi- 
nesses carried on by Messrs. Houghtons, Ltd., and Messrs. W. 
Butcher and Sons, Ltd., which relate to tho manufacture of cameras, 
etc., as distinct from the selling and marketing of goods. Capital, 
£70,000, in £1 shares, £69,000 preference and £1,000 ordinary. The 
first directors arc E. VV. Houghton, W. F. Butcher, F. W. 'Thomp- 
son, F. E. Butcher, I. Joseph, O. E. Houghton, (J. A. Spratt and 
H. J. Spratt.- B.J.,” Jan. 22. 1915, p. 49. 

Assistants’ Specimen*. In a notice court case at Southend, Essex 
a photographic cpwralor was charged with the theft of 24£ dozen 
photographs and one enlargement from the establishment of his 
employer, for whom he had bemi sole operator. The defence was 
that such an assistant was entitled to take specimens of his work 
for his own use in obtaining situations in the future. Tho defen- 
dant advanced this as the custom of the trade, and in excuse of the 
number taken he pleaded the constant loss of specimens owing to 
their non return by employers to whom they might be sent. The 
defendant was discharged bv th*’ magistrates “ Ti ,T " October 1 
1915. .». 642. 




II. APPARATUS AND 
EQUIPMENT. 


{Imhtdtnj Unu Uuttnaf l *> l m i h >t /m/dn/) 
lhc naiiN ch tails of pittrx of nj phi itus published chielly in 
jl itcnt spi cihc ltions nt not ibsti iclecl in this hpitome as space 
ill «. not pun it of tin numerous di iwings mecssuy for their ex 
(dilution \11 pitcnt spuihcihcns m ibstiut/d in the ‘ Bntish 
Journal of Photogi iphv uid up cntciul c cording to subject 
and also undu tin m<m of the pitciitus in tlm index to the ycatly 
\olumo ot tint public it 1 m winch is lssmd with the last numbei 
of thoji ir 01 th first ol the >ci following 


K 

J 


Dark Room and Studio 

Mending II a Inn / Paul' In dcfiult of minis fm olduing a 
ltaking wishing i ink a httb nurinc glm amII mikr an cffcctiio 
seal pioudid that flu t ink is usrd is it gum illy is only bn cold 
liquids The marm glue is n cited without ictmlly burning by 
heat, 'is one uses si ding %\ iv inci dropped i n the affected part, it 
18 thci worked into a hole m rr id, ioi instance w th the aid ot 
i stout knitting nefdlc 01 old kmfo bladt m irl» hot in i gas or 
e indie Harm A V , Jul\ 19 1915 p 52 

Ppinjtf t an/ Snf* J * </ld l wo thickness if white blotting pap 1 
struma with mdinn\ led nl and whui dr\ w \<<\ with a little 
melted candle wax iiukc a ltd light which, if not cquil to a real 
‘sate light* fi>iin« in excellent tempo! n\ substitute foL plate 
changing etc f tin in >rc nrthcriox *u«cn is not to be obtained — 

Phot ? Max 18 3915 p 371 

l)arl Jinan ^afili/hts II TI nliidgc his pituiud i nutliod of 
pioduung daik mom safe lights which, whilst affoiding » naff lUu 
mination nevertheless pi oxides one which has the cliaractemtica of 
white light The principle of the method is the simultaneous use of 
two filters, each of which ir safe foi photogi iphii puiposcs, whilst 
each is complementary to the othei, thus affording a tianamitted 
light which is free from colour One example of this principle iff 
tbe use of a red screen passing light fTom 730 to 685 m conjunction 
with a green ecieen tiansxmttmg from 540 to 515 In this ca«e the 
colours are not quite complementary and the if suiting light ib a 
pale rose colour A better combination consists of i fiitci passing 
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red from 600 to 500 with one transmitting green from 570 to 530. 
This yields light of a pale cream colour. Tho dyes used for the 
purpose arc victoria blue, naphthalene green, mandarin orange, and 
filter yellow K. If the victoria blue be omitted the transmitted 
spectrum is from 680 to 530, yielding a very bright yellow, but safe, 
light. The above filters are for use with ordinary plates; for 
colour-sensitive plates it is necessarv to use additional filters. — 
Frig. Pat. No. 17,789, 1914. “ JU.,”'Sept. 10, 1915. p. 593. 

Sr/nnhfic Plate-Wa^h r. \Y. L. Fox describes a design of plate- 
washer which appears to embody in an excellent way the features 
which this piece of apparatus should possess. These features are: 
(1) Tho plates remain covered with water for some considerable time 
after tho water has readied then upper edges; and (2) the water 
is very rapidly drawn off each time after the plate tank has filled 
This action is obtained by a mechanical device of a very simple 
kind. Thu tank is made with three divisions, which we maj 
represent in plan roughly, tluu : - 


Ji 


A 


C 


A c.uii tains the plates iri tho usual form of grooved rack. The 
tank is stool under a tap so that water runs into A. The water 
overflows through a division which separates A from B and C, 
passing into a metal box which hangs in C. It hangs there from 
a. pivot tod bn lance arm. to the opposite end of which is suspended 
a heavy plug, resting on a wide aperture on the floor of division B. 
On water flowing into the box, the latter falls, thereby raising the 
plug and emptying the washer, since tank A communicates by a 
channel with the space immediately above the plug. The metal 
box in C has a few fine holes punched in it so that the water escapes 
from it whilst tin* plate space A is emptying. With the metal box 
emptied the phi.- in B falls again and the series of operations 
starts afresh.- “Photo Fra," July, 1915, p. 17. 

An Electric Plate Itocter.— P. W. F. Brown gives the following 
drawings and working details for the construction of an electric 
rocking apparatus. 

A piece of board 8 ins. square has fixed on one face a piece of 
wood 12 ins. by £ in. by £ in. parallel to one side and passing 
through the middle of tJu* hoard. Attached to this is another 




Fig. 3. Fig. 4. 

On the switch being turned on and the pendulum given a slight 
push to the left, contact is made between the hrass strip and the 








screw ; the current flows and the hell hammer hits the pendulum 
lust as it is about to swing back, thus helping it on. Tnia is Re- 
peated ad infinitum. 

The apparatus is found useful in making warm-toned 



la u tern -slides by restraint development. It will run for hours 
without a Men lien. Jn factorial development it. is useful since the 
swing of the pendulum can be taken one second. — 

October 1, 1915, p. 6*15. 

Towel-Drier for the Diirlc-lloorn A writer in “ Popular 
Mechanics” has described the device shown ir. the drawing for 
keeping the dark-room towel constantly dry. It consists of a gal 



vanised iron pip* 1 about 2 ft. long and 8 ins. diameter, with a metal 
disc about 10 <:n. diameter soldered to each end to form a flange* 
TM drier is screwed to the wall by one flange and an electric lamp 
arranged within the pipe. The heat from the lamp serves to warm 
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About a 12-in. length of the towel, t*o that by moving the towel round ' 
from time to f imo it is kept continuously dry.- " October 8, 

1915, p. 661. ‘ * 

*1 Pendulum Packer.— Alb Kapteyn has described the construe* 
tion of a pendulum rocker designed bv him for use in the dark-room. 
The rocker is capable of keeping a 1<2 by 10 dish containing 35 ORB. 
of developer in steady movement for hours without attention* ; 
This result is secured by using the force of gravity to drive the 
pendulum. A weight K is suspended from the ceiling and its string J 
runs over the pulleys a, b. and c to a barrel L, of which the spindle 
is coupled to a pair of wheels and pinions, so as to revolve the 
pillion Q and the crank K in the direction of the arrow. The crank* " 
pin is connect** 1 by moan.: ot the* bent rod S to the point T of the . 
oscillating table 1, of the pendulum apparatus. 'Hu*, front elevation 
of the combined apparatus is illustrated by the united figures 4 and 1. ■ 
The operation is unite simple. When the crank K rises the con- 
nector S pushes the point T uj. wards, but cannot do this unless . 
the pendulum is set swinging. At the upper limit of its stroke the 
crank passes the dead point and then it pulls the point T downward. 
This lifting and pulling of the rod 8 keeps the pendulum moving. 
The bent shape of the rod S is necessary, because we have here , 
reallv two machines at work— viz., a pendulum and a motor. The • 
crank -pin has a constant stroke, but the pendulum and the point T 
of its tablj has a variable stroke (depending upon its swing). It* 
is therefore necessary to couple these two unequal motions by on 
elastic connector. A* a matter of fact, the rod shown is a stout 
knitting needle, which hends to the right and to the left when it. 
transmits the push and pull of the crunk-pin In the point T. There , 
is another point of importance. For small dishes the power of the ‘ 
motor is loo groat and tends gradually to increase the swing of the 
pendulum, until it is too much for the accommodation which the 
connector can give, and there may be rupture of some part or other. 
To prevent this, blocks of wood V (Figs. 1 and 2) were fastened to 
the baseboard E and thin wooden laths V nailed against them, to 
fill the office of retarding springs when the swing of the pendulum 
increases too much. This effectually pets over the difficulty, and 
the pendulum now keeps practically (he same swing, whether it 
runs empty or with the heaviest oish. 

The apparatus is no v complete. Actual trial showed that a dish 
for 12 by 10 plate, wit li one litre (35 ozs.) of fluid, is kept rocking 
for 11 hours without attention. 

One point remained to be dealt with. The apparatus gave a 
powerful knock and hammered the seconds audibly all over the 
house. The reason for this knock lay. no doubt, in tho play 
there was in the wheels, axles, and' l»earings of the train of 
clockwork, which were taken from an old alarm clock. Suppose 
this play to be one millimetre at the crank-pin, then, as drawn in 
Fig. 3a, there is no resistance v hen the crank moves from R, to ft. . 
Consequently it arrives at the latter point w'th a blow, and ha*' 
to stop there until the pendulum has reached the limit of its stroke / 
enters upon its return journey. The crank-pin can then pm* ' 
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ceect upward, and knocks again when flying from \Y to W r 
Those object ionablo knocks are therefore caused by the accelera- 
tion of tlio crank between R, and R as well as between W and 
W,. If now we can manage to give the motor at these points some 
other work to do, by giving it another inass to accelerate, then the 
crank-pin will arrive in R with greatly reduced speed and the noise 
will also be mb ced. 



To cany out tins idea two small weights 7 . and Z, were suspended 
by means ot strings and pulleys from the crank-pin R. These 
smalt weights balance each other, and therefore, have no influence 
on the movement. Jt i* ijui*c remarkable wh-it small weights will 
stop the noise of the sj para t us. With 100 grammes each, the beat 
of the seconds can only faintly he heard when standing near, and 
with 25 per cent, more the noise disappears practically altogether. 
This, hovcver, is not desirable, because it is a great comfort to 
have the seconds whispeied at your car when commencing develop- 
ment. As regards the weight* K which is used, this is an old 
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. oxygen cylinder, weighing about 30 lbs., ami it may be of 
value to add that the apparatus has been at work almost daily 
for over a year, hbowing no wear of any sort, and consequently 
there can be no question a$ to its efficiency. — “B.J.,” March 19, 
3915, p. 180. 


Studio. 

Painting Background*. J. L. Sullivan, writing as the result of 
many years’ professional experience in painting backgrounds, gives 
particulars of tho tools and colours which he considers best, together 
with hints on the manipulation in painting the grounds. The 
brushes required are as follows : - 

Two 4-in. brushes, Bes-t long Russian white bristle. 

Two 3-in. wall brushes Best long stock Russian white bristle. 

Four 2-in. chisel brushes. Best short stock Russian white bristle. 

Two No. 6 artist’s bristle, round black polished handles. 

Two No. 6 artist s brittle, Hat black polished handles. 

These are supplied bv Messrs. (Jerts, Lombard and Co., Chicago, 
111., U.S.A. 

A straight edge of 5 ft. length and 1^ inch width is also required. 
Brown unbleached sheeting of 8 it. width is obtainable from any 
large drapery store. The colours, etc., for painting the grounds are 
us follows : — 

25 lbs. of English clifstone Paris w'hito. 

15 lbs. of English ivory drop black. 

5 lbs. of American ochre. 

5 lbs. of -American raw umber. 

5 ibs. of Anieiica.n scene-painters’ gelatine. 

Six pails for coloi r, elo., are provided, and should be arranged as 
here shown : - 

0 0 0 0 0 0 
White. No. 1. No. 2. Wall-colour. No. 5 . No. 4. 

The white is made by filling the pail about two-thirds full of 
water then .slowly dropping in enough white to absorb nearly all 
tho water. On well stirring up. the mixture should be a thick paste. 
A similar puil is made up but using ivory drop black in place of 
the white. This is No. 4. 

For preparing Nos. 1, 2, and 3, and the wall colour mixture, wo 
first make up a pail of raw' umber and ochre, a pail of each, also 
a gelatine mixturo made by filling a pail with gelatine to within 
an inch of the i'»p, filling with water, standing six hours at least 
to soften and then melting by placing in another and larger pail 
containing hot water. This gelatine solution is added to each of 
the four colour mixtures already made in order to size them pro- 
perly. This is tested by letting the colour dry on a piece of paper : 
it should not rub off But. care must be taken not to add too much 
gelatine or the ground will crack and bo useless. About 1 pint of 
gelatine will size about a gallon of the white paint : from 1 to 2 pints 
gelatine for the black, ochre or raw umber. 

The colours so mixed should be of the consistency of very 
oream. 
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To make now the working mixtures, a very little law umber *s $ 
first added to the black iNo. 4), just enough to take the bluish cart. . j 
off, and to give a uch warm black ^ 

The wall colour mixture i a made enough of the white and red ^ 
black (No 4), equal paits of each, to fill the pail about half full J 
The No. 3 is made up by taking one thud wall colour and two* j 
thirds red black (No. 4] > 

Tho No 1 consists ot tho white that remains with just a little of j 
the wall colour added * 

Tho No 2 is made by tukiiig equal patts of No 1 and wall colour. 

\ second lot of whi i should he nimd up fin putting in ground * „ 
vs oik etc 

lh< tinted m \U»hs Nos 1, 2 wull colour, and No 3 arc still , 

* raw i litllo mini and ml umber aie stmed into each iu 
mder to tone them I he quintity dt pends on tho result required j 
in the giound hoi sipia umbtr only is used, but for medium i 
waim tone, both oclno and umbti r ihis toning up gives the full *\ 
six colouis running from white to rid black lints look much ^ 
darkir in the pails uid on the t niv is than they will look when 

dry This must be illowol for oi ground will bo much lighter t * 

than intended 

If youi coloui ch 11s (j< 11s), waun it on the sto\e, and if it is 
still too thick to flow will iioin tho biu^hcs thin it with a size 
made from mo ptrt of gilitino and seven p*rtfl of witer Be 
t ireful not to add too much, or jour colour will become so thin 
tc«it it will iu on tin c invas, and you will bo unable to have 

jour di iwmg with tin brushes stay where you put it 
StreUli jour <arivis (sheding is called unids by background 
paint at s) by talking the sehedgp edges first, ir , alter \ou have 
tmk'd cich coinei Pla' 1 * tho tacks ibout 5 oi 6 ins apart. 

Mutch tin < in is until it is tint \nd ill creases and wrinkles , 

hi mi disappia T fd , < 

\ou an. now ic id\ I i di »w in the ill s gn you an ibout to J 
pamt l)o this v ith soit aili t s chnc oil Sketch in tho design 
carefully and if you hud any oil spots on the canvas, cut them by 
-pplyng henrinc and biush rig flum thoionghly with one of tho 
No 6 brushes The oil will look yellow, ml must so he treated 
or it will stain the pamt when it drips 

If you desire *i ground of light tint, you will use tint No. 1 
ind while for the biota masses and with tint No 2 foi thr delicate 
clouding, and lieic and there, m the dconcr shadows a touch of 
wall coloai Tho colours art applied directly to the canvas without 
other pi'iie-Mion than s gnen ‘•ave for cutting the oil htains with 
benzine 

Half tones are obtained bv mixing the different colours as you 
apply them to the Cunvas, and by blending them with the brushes 
Use the large brushes for laying on the body colour and blending. 
The artists brushes (No 6) ir^ used to put in the ‘‘cut up or 
detail. . 

To obtain a medium ground use tints No 2 wall colour, anfl 
No 3 for the broad masses, and No 1 and white for the hinn 
contrasts in windows, doors etc No 4 (red black) is used for «W 
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dark acicut.i ut detail, and it rcieh used in the* “‘lay in,” except 
in very dark grounds, when it is used where you would use tint 
No. 3 In painting ;i medium tint ground 
Chuosc a uiuipL* design for your first effort 

Be careful nul to allow the culour to dry m ” set anywhere, 
except on the edge of a doorway, window, or prominent curtain. 

Lav in tile i euhv of the ground first, then the sides. If the 
colour at the sides of tin* centre has si-t or dried, wet the edges 
with clean water, .md \< u v. .11 he aide to hlrnrl in the colour 
sufficiently at the j taut oi union 

After you lia\»* laid m the whole giouud, or Mieli pails of il 
as seem advisahl *. your experience and -kill as ail artist, will suggest 
putting in as much of tin* detail as po-sihle. Unless you are ex 
porieuccd, this had better be left until the whole ground is 
thoroughly diy, when you can do it leisurely. This is done with 
the No. f) brudie* of \mir eijuipment. “ WiKon s," Nov 1914, 
p. 485; “ltd.,” J tec . 11 1914. p. 900 

Studio Xumturuuj t'nt/n nt. H. Woulfe has patented an attach 
mont for lilting to a studio camera by nenn^ of which the number 
upon u ticket Iconic d to the sitter on hi.-, entering the establish- 
ment may be j hMog-* inli>c\illv impressed upon t lie- plate used for 



flic taking uf Ins po tiait. The ticket is inserted in a small 
illuminating ehambe\ “1." where it is illuminated bv an electric 
lamp, “iV’ and an image of it, formed on the plate* by means of 
the lens. *'9.'’ .nul the mirror. “10 ** TCng 7\*it No. 22,380, 1913; 
44 B. J..*‘ Nov. 27, 1914, p. 874 

A Studii' Comtrn Fitrnmt.— L. Chapman mentions the usefulness 
(if fitting a 6-in. length of i-in. composition pipe into the bottom 
right-hand corner of the front, so that the end of the pipe is flush 
with the front. The length of the pipe is inside the camera, and 
is bent sharply as soon as it enters so as to lie along the bottom 
close to the front. The inside of the pipe is coated with dead black 
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varnish by filling and emptying it. This pipe serves a two-fold 
purpose : it lets air pass freely in and out of the earner l when it is 
being opened or closed, so that the 'bellows are not sucked in -or 
distended, and it also allows the introduction of an “ Antinoua ° 
release for an inside shutter of the flap type. This size of pipe, bent 
and blacked as described, will lx* lound to he perfectly light-tight.-' 
“Phot.. ‘ August 51, 1915. p. 150 

Studio Shuttt i i — Where a studio Miutiej ol the flap nr bellow# 
1 \ pe fails to open or close exactly with the mo\euient of the hand 
upon th M pneumatic bulb, except by voi\ hard and sudden pressure, 
it will generally he found that there is an unnecessarily large space 
in which the rubber bellows li to expand before, it exerts any 
appreciable pressure <»u the iik vmg pails. Not <»n!y <loes this mean 
th.ii tin* shutter wdl not Mart f o open till the bail is half com- 
pn ssetl but it also has ibo effect that the rubber leaf is doing tho 




hardest work when it is full} expanded, as indicated m Fig. 1, witii 
great consequent strain on tho seams. It :•* the work of a very 
few minutes to asa-itain how far the bellows expands before the 
*hutteT commences to open. If this space is then filled in with a 
hit of three-ply or cardboard (Fig. 2) the shutter will he found to 
“answer the. helm’* much more smartly and with Jess pressure 
on the hall, but at the smie time the tent will n«\cv he fully e*- 
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4 -tended and the stidin on it will be gicatly reduced in consequence, 
v *so that it will last a good deal longer — * BJ May 21, ;1915 
p 355 

Half 11 all run])* In a pupei (before the Illuminating Engineer 
ing Socut \ , New iork) M Luckicah has dealt exhaustively with 
the photograph! use of half v\ itt lamps as itgards the suitabil ty 
of the light (inittc d bv them foi phitogiaplnc wink on ordinary 
and orthochioinatu plates JU ha^ giv«ri dnwings showing the 
broad outlines of fixt nits loi the lamps in noitrut studios and has 
iihown some of the convenient comm re il patterns of lefhctois 
and lamp ttinduds i> T M i\ 7 j 303 M i\ 14 p 317 md 
1 May 21 p 333 1915 

Watupto fin / L // 1/ shout In *\ ipticiulh pcismtmt wet 

weather outside loin i i wluh Ktcinc 1« *ky ait best ticitcd 
by covmng tin wh h « is wuh i stiong witiiptoof i ibnt *-uch 
m taipiulm fitful is matly is possible with pood cvcilips wh it 
the joints of doois or ]>>se pint is occur The thm asphsltu 
roofing felt s vuy dm tbit md if w mm cl u tin btnds ni i\ be fitted 
much mote chselv thm would be lmiguud b\ iiivom who h is not 
tiled it 1? ot hai lound tin gl i i stopping compost d of white 
and icd It id mixed with lnwul c 1 will be ionml \n\ tff tiv< 
By mixing n. lit t It bl il with it i fin mitcli 1< i mihngmy or 
walnut nni be obta nc I while in eb nr-td c i e i touch of bluk 
enamel applied will i we in out spotting brush will m ikt things 
look d cent igimi \ clu in w itu tight < iso mix 1 m ule ot an 
orduiai\ tiame luxing i sin t ot / ue ioi i bukbuui 1 md bind 
ing this the gl iss and the bond on which the specimens 
are minute 1 nil togtihe l bk« i lmttin ‘•l dr using tin \ ell known 
uuliai ubbt i pi iste i such is is used toi sealing plate md film 
boxes foi t xnoit Such i i im ih net menlv waterproof but is 
damp proof is w il md is \u\ useful foi i ulw i\ *>tntioiis nml 
aimilai pesitions B ) lio l r 101 3 p 33 

Lenses and Photographic Optics. 

iiUi'tn/toat fjtn s F htunl md f \\ H isstlkus h i\t patented 
a tvpo of laigoapeitme amstigm it lens It consists of a lens 
combinataoin of two dibbimilm tnds sipu ited b\ the diaphragm 
the hont combination consisting ot a piano convex line (oi a double 
convex lens) separated b\ an an spice fiom a double tonoave lens 
tho au space l>emg in the form of i p< sitive Iona (a menascus wlun 
the fiihln^ncMi lens is uouble convex) and the Inc k combination 
Mjnsjbting of three lenses cimcnted tigethei, the fiist lens being » 
double coneax* oi pi uio concave lens ot low reflection the second 
lens being a meniscus Ions of medium lefracfcion, and the third lens 
being a double convex lenfl ot high refraction 

The gridnal incieast in the refractive indices in the lenses of 
the back combination enables the curvatures and thicknesses of 
the lenses to be so determined that the spherical, aatigmatical 
tnmatical and rone l aberrations become a minimum for this type 
rftaw - Eng Pat \o 29,637, 1913, ( BJ, M Nov 27 1914. p 874. 



Separable Large-Aperture Anastigmat Lenses. — J. Stuart and : 
J. W. Ha*selkns have patented a type of construction of Inns in ^ 
which %ach component is separately corrected, may be of consider- 
ably different focal length, and work at a larger aperture than 
hitherto in this type of instrument. For the double concave lens a 
glass is used having as nearly m possible the refractive index and 
dispersion of fluor spar — namely, fluor crown glass of Dr. E. 
Zsctoimmer, Jem. 

The objective, if used as a single element, is constructed by. 
cementing together tour lenses of varying refractive indices, the 
first lens (that i«, the lens nearest to the diaphragm) being a double 
concave lens, and being made of tlie glass of the aforesaid kind, 
which lias u very low ret) active index and very low dispersion. The 
second Jons is made of crown glass of high refraction, the third lens' \ 
being a meniscus of medium refraction, anti tho fourth lens being 
made of flint glass of high refraction. 

In the objective thus made the first and second cemented surfaces 
are collective and tho third cemented surface is dispersive, and 
1 ho “first cemented surface, which has its convexity turned towards 
the diaphragm, contains a N difference between the glasses of the 
first and second lens of at least 0.1, whilst the difference in the nu 
values is at least 9.0, owing to the use of glass of tho aforesaid 
kind for the first lens. Objectives made according to this invention 
are corrected perfectly for spherical, imastigmatic, chromatic, and 
comatical aberrations, whether they be used singly or combined. 
Kng. Pat. No. 29,636, 1913; "IU.." Jan. 29, 1915. p. 72. 

Lartjr-Aporhtn AnaHujrnot Lentut. II. L. A Id is lias patented 
a construction of unastignint lens (having an ap< rturo of from /* / 5.6 
to /74), in which four simple lenses are used. The front lens i» 
a cemented combination, consisting of n. double convex positive 
lens of high refractive index (approximately 1.62) cemented to a 
nearJv plano-concave negatiw lens of low refractive index (approxi- 
mately 1.52). tho positive lens being placed outside. Close to 
this, and separate from it by a small air space, is placed a double 
concave negative lens, the ref? active index of which may vary 
considerably, from about 1.56 to 1.63. 

Behind these two lenses, and separated from them by a con- 
siderable interval (at least twice the air space abovo mentioned), 
there is arranged a positive lens formed of optical class of a high 
reftactive index (approximately 1.60). This positive lens is in shape 
nearly plano-convex, the more strongly curved surface being placed 
outside. The exact cistance of this positive lens behind the front 
combination detailed above is determined by the corrections for 
distortion. If the distance is too great, the whole lens will show 
barrel tsliape distortion, and di the distance is too small tho lens 
as a whole will show pin-cushion distortion, there being a definite 
intermediate position for this Ions, in which the lens as a whole is 
completely free from marginal distortion 

Any convenient stop may be arranged between the two last- 
mentioned lenses. 

Although the cemented combination above referred to is described,' 
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tin* front- Urns, the system may be reversed, in which case the 
fy. cemented coimbwiat'ion is at- the rear of the lens. For curves and 
numerical data of the glasses t-lie Patent Specification (No. 13.119, 
1914) should he consulted hi “ K.T July 9, 1915, p. 451. 

Mukiuuhj Focal Lt mjth - A Locked lias desoib^d a novel 
method of measuring the focal length of a ieiis in which it is only 
iincf&sarv to focus for infinity, to mark the po.sition of the lens-front 
nit tlm baseboard, ami 1o set oft two equal distances on the ibeus- 
Mng-.screcii. ami on the ba-elmard, res|H»ctively, commencing in tin 
latter case from the in fi nit \ mark. There are no calculat ions ami no 



Fig. i. 


actual Micasun merit s «d distances other t-lian the seting off <if two 
equal distances, one on Mu* ground glass and the other on the base- 
board. 

hirst. < I raw two short vertical jhmici] lines at about the ceiitie of 
the focussing screen, exactly l m. ajiart ami parallel w itli each 
other, as .it, A and 1> in Fig. 1. Komis aliutph with the full aper- 
ture of tlm lens on a far-distant object. Mich as a remote church 
spire or lartor\ chimnex. and mark carefully oil the camera base- 
board the evact position ot anx eonxenient part of the moving lens 
front, or, if a pointer is titled, mark the position of that-. Measure 
off l in in advance of the " infinity ” mark so obtained, make a 
second mark, and rack out the camera till the front or pointer 
against it. Lastly, fi v up a font rule horizontally at about the 
height of the Jens, with the figures upside down, and move the 
whole eamera to ami fro, without any other adjustment, until 
tlm rule is in ilir sharpest possible focus at full aperture, and with 
the commencement or zero of the graduations coinciding with the 
left-hand pencil line, as shown bv Fig. 2. Then the number of 
inches of the rule seen between the two pencil lines will be equaJ 
to the focal length of the lens. In other words, the exact focal 
length is automatically recorded on the ground glass. Thus, in 
Fig. 2 it will be noted that 7£ ins. of the rule fall between the two 
pencil lines, indicating that the lens is of 7Lin. focus. 
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If a long bo noh hi unavailable tho most convenient procedure is to 
fix the rule to a wall with drawing pins, and to set up the camera 

011 a small table. The rule is then got- roughly in focus by moving 
the table with the camera, mid is finally sharply focussed by push* 
ing the whole camera to or fro over the table. Care must be taken 
that the camera is properly square with the rule, and that both 
the camera back aim the wall, easel, or other support for the rule 
are vertical. It greatly facilitates exact focussing if the rule 
is of white cardboard with black divisions ami extra large figures. 
The worker can readily make one of this description for himself by 
accurately copying the graduations from an ordinary boxwood or 
ivory tuIp, but .increasing the size of the figures. For lenses over 

12 in. focus a 2 ft. or 3 ft. rule will, of course, be necessary. 

Those to whom the rationale of the foregoing method is not quift» 

evident may assure themselves of its exactness by the following 
formula' : - 1,et K - principal foeus mid K ratio, or proportion 


* - ■ 1" - - 


Tif af s|^i[ [if *| ^rf 

ran 



Fig 


F 


between the si/.t* of til# image and that of the object Then the 

F 

R. 

When we mark off and set- the camera front t« » 1 in. from the infinity 

f 1 in. Hut if ^ = 1 in., * 

It R K 

F 

also - -- . and, therefore, it must - F. Uridei sucli conditions, 


minor conjugate or distance from lens to ground glass 
When we nun 
mark, then 
F 
F 


must 


returning to tho example previously given, if we get 7£ in* of a foot 
rule within a space of 1 in. on tho ground glass, the ratio is obviously 
7j>. and as R - F, ins. is the focal length. 

There is, perhaps, some risk of magnifying any slight inaccuracy 
that occurs in measuring off so short a distance, as 1 in. on tho base 
board and the ground glass, though in nine cases out of ten the 
effect would be insignificant for practical purposes. A greater dis- 
tance would eliminate, or, at any rate, considerably reduce, the 
chance of mechanical or optical error. Fortunately, the above princi- 
ple can be applied in just the same way by measuring off any in- 
creased distance on the baseboard and making the pencilled lines 
on the focussing screen an identical distance apart For example, if 
we mark off 5 ins. on the baseboard from the infinity mark and make 
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r Abe pencilled lines on the screen also 5 ins apart, then, on setting 
' the camera front to the 5 in mark and moving the whole apparatus 
to and fro till the rule is sharply focussed, the focal length will be 
registered between the pencilled lines Piovided the two marked 
distances aie kept alike, they may be of any desired length — the 
greater the bcttui —the only limits being the size of the focussing 
screen and the length oi tin baseboard or » \tension B J June 
25, 1915, p 411 

b itithnff In II n flh \ little kn \\n in th m 1 <1 imagining ihi 
loc d liiigth ot i Juis is tin 1 illowin^ Siipp sc wt p} otogiapn the 
Mine ohpet twic \ i in difTiiint stales mtl ih n intasuie the 
tliffocitu in si/i bitwnn ili< twi m n i anti al o tin diffticme m 
the two < imu i cat is ns I he iio of tin fust dimension to tin 

oiiginul obit t is tlit ii tl i it in i th# s (ond dinunsicii to On 

focal hngtn 1 oi ixinjli it \w phot q Ji v t mt mb twice 
getting a f oui imh mi nth# one nu im n uid m < ij^I t mchimi/i 
on the othei the dilm n i u flu tw urn_,is is imu imhis oi 
mu tlmd if llu si/r if tin h] f thin fm th< ini! hngth is 

thiee flints tin dilliiem m On two i tmn exit nsions If flu 
rhff# tenet in tin i uni m i \t ns >n is 123 inclis thin this 

mulliphid b\ 3 giws 5 nulus is tlu 1 id l<n rt lli BT (turn 
Hu ( unt ii i St | t 1'” Ills |> 60° 

M i i >n n f I o l l n ftl of I) u/ 1 t / ) In i p ipi i bt ti i t On 

PhysicdSint\ Mi J ^mitl >1 tli \ iti n il Pli>sical I ibmatorv, 
d« scribed l nut hod t m isuiu g + i bid hn n th oi a Ions bisod on 

the finishing ' I On m i_o oi a dist Pit rl ji t on iho lens ixis upon 

the giMiiul gliss tin canun ii mj; hist the complete ltns 
md then uu h i nipuiunt sip nit h \ f nthiT focussing is done 
with tlu tw > < mp >m nts at i diflmn* s pirition, this o!»m rxafion 
siivmg t * ibt i nun th< foi il hngth of sui h component 
The optical nil* which sirus is i Ihms of tlie method is that 
the fo< ns d \ 1 i t 1 > d lingih f is at i disf mrc equal to 

fV 

t 

fiom tint d tin (ombiuition of t> al length 1 lonnid b\ placing 
in front ot Oio hist lens a not hot <f focal length f l 

The method is cuiied out as lollnws -Fit the complete len» tc 
the c imei i and f kus sluuph on a dist mt objut Mark the position 
of sonw pirt of the lens limit oi mo\ing baseboard agoanst a mark 
on the fi\ d nirt of the cunti i V w icnuue the front component, 
and without distuibing the rest of thi lens again focus on the object, 
noting tlu dist nice ( /) through wOnch tin Jens front requires to be 
tacked out The distance as alread\ stated is 

1 F 

? 

where F is the focal length oi tne whole lens and f and f 1 thoee of 
the components 
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Now focus again with the whole lens on the object, but with the 
tens placed the other way about on the front, i.e., with the back 
component to the front, Mark' the position as before, and then te- 
focuB after removing the component (really the back combination) 
now in front. The distance ( d *) between the two positions is 

f l F 


. i 

Oi ■ ihl K - F~‘ 

that ih to say, by multiply iug the distances <! ami </‘ together ami 
extracting the squaro root we gel the focal length. 

Mr. Smith proceede.d to show the application of the rnetliod to 
finding the focal length of ‘each separate component of a doublet 
by increasing the separation of the component lenses by a known 
amount /. Let the two components be separated by this fuirther 
distance of t. Then focus on a distant object, first with the complete 
altered lens and then with the back combination alone, the distance 
between these two foci being d li . 

1 l / 

Then * — 

F F 1 ff* 


l w lie re F' is the focal length of the altered whole lens) 

/*' 

and d u 

J' 

From t.heM* tw<* last equations and the first given in the jiaper, 



from whioli the focal length of the back comjKijient can be found. 
That of the front component can then be inuncl from the equation 


( 

f l 



B.J.,’* July 23, 1915, p. 482. 


TELEPHOTO LENSES, ETC. 

A i Telephoto Lena-Hood . — Captain Owen Wheeler has patented 
a lens-hood consisting of a quite short length of tube containing 
an iris diaphragm. The attachment can be fitted to the front of 
a telephoto^ lens, and the screening of the latter from extraneous 
light may be Hone by using the diaphragm of various apertures 
according to the magnification at which the telephoto lens itself 
is employed. Eng Pat. No. 20,043, 1913 --“B.J..’* Oct. 23, 1914 r 
p. 795. . 
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Jjarg^-Ajurtun Teh photo L*- tues. — L. B. Booth has patented a 
form of construction for telephoto lenses yielding definition over 
a comparatively wide field and working at a relatively large aper- 
ture, Four lenses only are used. These are divided into turn 
groups of two, separated by an interval containing the diaphragm, 
«md in the mounting of the system this interval rnav, if necessary, 
be made variable. One of these groups consists of two lenses en- 
closing an air space between ♦heir two facing surfaces, and the 
other group consists of two lenses in contact and cemented together. 
'I’lie power of tin* two facing surf ces in the one group is negative; 
whilst tin* power o! the cemented surface is, for the ray 1) of the 
solar sped non, either negative or .substantially equal to zero — in 
other words, the cemented surface must either have a dispersive 
effect, or its collective effect ttne-t be wholly inappreciable. Kng 
Fat. No 3.0%. 1914 “ 1 U.." Dec. 4. 1914, p. 890. 

Loup 1 juifuir T th photo /.</<-»-. (. . F. Lmi L)m\in has patented 

the construction of a large aperl in e lens either of fixed or variable 
focal length, in which the local length of the front and back com 
lunation are of opposite sign, the focal length of the negative being 
about equal to. or greater than, that of the positive. The indices 
of the front frown and Hint- have been xaiicd within wide limits 
The positive clown should picferablv be made of glass of high 
lefractive iude\. and the Hint, of glass of equal, or less, refractive 
index, but diffeieut dispersion. The negative may he made cithci 
with the flint, ot glass of high refractive index ami high dis- 
persion, and the crown, of glass of low refractive index and medium 
dispersion, or with the flint and crown, of glass of approximately 
equal refiadm* index, or with the index of the glass for the flint 
Jess than the index of the glass for the crown. 

The novelty of the invention lies in the attainment of simple 
large aperture lenses working at //4 5 and larger, coupled with 
reasonable freedom from spherical nb ’nation, coma, astigmatism, 
distortion, and chromatic alienations 

The positive may consist of a cemented doublet, the refractive 
indices for 1) of the two glasses composing it being approximately 
equal, but the dispersions being different. In this way an achro- 
matic front combination is formed with considerable remaining 
spherical aberration. Behind this is placed the negative lens con- 
sisting of three cemented lenses, which combination is also approxi- 
mately aohromatu By the iite in the negative of glass of high 
refractive index foi the two exterior lenses, and of glass of low 
refractive index lor the interior lens, it is possible finally to con- 
struct a large aperture fixed-focus telephoto lens, well corrected as 
a whole lor spherical aberration and coma, chromatic aberrations of 
position and magnification, astigmatism and curvature of field up 
jo an angle of 15 degrees measured at the centre of the stop min- 
w«y between the combinations. 

Particulars of the curves and of the physical” properties of the 
glasses are given in (he Patent Siieci neat inn (\o. 1,185, 1914, 
I U r April 23. 1915. p 273). 
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Cameras and Accessories. 

Camera* for the Tropic*. — G. J. Stokes, writing from Ceylon, gives 
his experience as a maker for many years of photographic apparatus 
in the tropics. As regards aluminium, he finds that the material 
itself does not suffer in tropical conditions, but that the aluminium 
parts of caftieras almost invariably decay, apparently as the result 
of the action of the adhesive by which leather or other covering is 
affixed to the aluminium. Also some aluminium allovs suffer much 
sooner than the pure metal. Alloys which do not readily deteriorate 
are “ Magnalium 99 and 44 Duralumin,” the latter the very strong 
and light metal supplied by Messrs. Vickers. Iron and steel parts 
are extremely liable to rust, and, wherever possible, should he given 
a protective coat of japan or nickel, failing the possibility of which 
(as in the case of gear wheels) any steel parts should be kept well' 
greased. Hard woods in general are found to be immune from the 
attacks of white ants, the latter not touching sound mahogany. — 

” Oct. 15, 1915, p. 677. 

[The “mahogany” now obtainable for photographic apparatus is 
very often a much softer wood than that used years ago. The fact 
needs to be borne in mind considering the opinion expressed above. 
— Er>. B.J.A.] 

Two-Mirror ltcflex Camera. — E. Goold has patented a reflex 

camera of box pattern, but of reduced size, as a consequence of 
the use of two mirrors or prisms between the lens and the plate. 
The first mirror is placed opposite the lens, being mounted on a 
horizontal axis, which (in a horzontal plane) cuts the lens axis 
at light angles. It can be turned so as to deflect the rays upwards 
to the focussing screen, or do wr wards to the plate, in each case 
through the agency of the second mirror fixed to the camera body. 
According to one design shown the focussing screen is placed at 
the upper part at the back of the camera in a vertical position, the 
dark-slide and focal-plane shutter being provided in the lower 
part of the back of the camera. Eng. Pat. No. 1,719, 1914. — 

Jan. 15, 1915, p. 43. 

In another patent specification E. Goold describes a reflex 

camera in which two mirrors are used between the lens and focussing 
screen, the object again being reduced bulk of the camera. One 
mirror is placed close Dehind trie lens and is mounted so as to move 
from an angle of 45 degrees with the axis of the lens into a position 
parallel with, and slightly above, the lens axis. In so doing, it 
allows the rays to fall directly upon the plate placed opposite to 
the lens. With the mirror down, the reflected rays pass to a second 
mirror approximately parallel with the first and situated some 

distance above it. From this second mirror they are reflected to 
the focussing screen, which ; s placed very nearly vertical. Eng. 
Pat No. 101, 1914 Jan. 22, 1915, p. 5&. 

Stiffening Sagging Bellows . — Shellac varnish makes a suitable 
stiffening preparation for bellows which have become soft with age 
A quite tni-k solution is made in methylated spirit and applied 

31 
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(outside to the bellows fully stretched out. The bellows are then 
allowed to get quite dry, the varnish freely mixed with spirit, some 
lamp-black mixed with it, and the inside surface of the bellows then 
coated with the mixture. — “ Phot. Fob. 9, 1915, p. 100. 

Timing Shutters by Motor-Car. — A. Wilson points, out how a 
'motor-car travelling in front of the camera at a known speed can 
be used for the determination of the exposure given by an install 
taneous shutter. The speed of the ear is known from the indica- 
tion of (he speedometer. To the side, of the car faeiug the camera 
ti square of white cardboard is attached, measuring, say, one foot 
each way. The card is attached to some conspicuous part of the 
side of the car, where it shows up well against darker parts. The 
camera is held so (hat the car navels exactly across the line of 
sight. It is best to stand back far ♦Miuugh io the image of the 
ear not to occupy more than a fomth of the length of the plate 
or less, or the plmtogiupher may find that he did not press the 
button at the exact moment when lie thought, he did. and that, in 
consequence, the car does not appear on the plate at all. 

On developing the negative, it will be found that the image of 
the square of cardboard is not a square one, but is drawn out in 
the direction of the travel of the. car; and what we have to do. 
the speed of tlu* car being known, is to ascertain what proportion 
the length of the image of the card bears to its height, and this 
will then give us the tipped of the shutter. 

Suppose, for example, the width of the card in the negative 
shows an elongation of half as much again — that is, six inches. 
And suppose tlu* ear is moving at twenty two miles an hour. This 
latter speed is 3'37 inches per second. As the card has moved 
six inches whilst the shutter was open, the time of exposure was 
6 -r 387 1/04. The method is not, susceptible of \ery great 

accuracy owing to the way in which the image of the card shades 
off at each end. making it difficult, to determine exactly the length 
to he measured. But, it does supply a means of cheeking the reallv 
great errors of speed In which manv shutters are liable. — “ Phot.,*’ 
June 15, 1915, p. 445. 

Srlf Potfmit Atlarhmrnt -A. M. Townend describes how to 
make an attachment for the ordinary diaphragm shutter by which 
an exposure can be given after an interval long enough for the 
photographer to place himself, fur example, in a group or the land 
scape. 

The first step was to remote the escapement, and to fit to the 
spokes of the two smallest wheels small tin blades— to serve as re- 
volving fans to check the speed at which the works run down. 
To the back of the clock a thin hoard was attached, on which were 
placed the winder, the stinting lever, pulley wheel, etc., and also 
a brass pivoted arm which descends and releases the shutter of the 
camera. 

A cord which is attached to this brass arm passes over the pulley 
wheel and through a tube drilled in the winder. As the clockwork - 
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runs down the winder revolves, tightening the cord and gradually 
winding it up and raising the bra>s arm. Immediately after the 
latter has released the shutter of the camera it raises tho starting 
lever, and so automatically stops the works, and prevents any further 
movement and strain on* the cord. This starting lever engages a 
pivoted wire, which acts as a brake on the cogs of the smallest, or 
escapement, wheel. The action of winding the clock slackens the 
cord, and allows the br.iro arm to right itself automatically by means 
of a spring. -“Phot.,” July 20, 1915, p. 45. 

H. (t. Bartlett describes the construction of a self-portrait attach- 
ment, tho connection from shutter to operator in the field of the 
lens being by a length of fine fishing line. 


■li - 



Tho sketch shows the component parts, namely, a lever A, and a 
release holder B. These are cut out, as shown in the figure, of thm 
sheet brass. Tho shape to cut the lever is easily seen, the dotted 
portion being turned round. The brass for tho release holder is cut 
like B1 and bent to pattern B2. This holder is for an “ Antinous ” 
release; for a pneumatic release make a wire shape like C. 

The release holder is fitted just tightly on the top joint of the 
tripod. It ma\ be necessary to unship temporarily the brass fitting 
at the top of "the tripod joint to get the release holder on. The 
lever is attached to the top end of middle joint of tripod by means of 
a screw', or a screw pin like E. so that the short end of lever just 
touches the release when in the holder. A bulb will be placed so as 
to lie below the wire ring above-mentioned; f or an ’‘Autumns'’ 
release the cylinder is inserted between the jaws of the holder, so 
that the lower part works freely, and is just touched by tho small 
end of the lever. A screw eye D is set in the lower end of the 
tripod, and about 50 yards of thin fishing line is put on a reel, the 
end threaded through screw eye and attached by a loose ring to 
longer end of lever. 

17 9 I # 
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To make use of it, arrange your group, compose your picture, and 
in focusing see that the position you are to occupy yourself is in good 
focus When all is ready, sot the shutter, and see that the release 
is in the holder and the short end of leveT just pressing up against it. 
Draw the shutter of dark slulc and take the reel of line (tne other 
end of which pawed through sciew e\e and is attached to end of 
lever) with you to your position in the picture Keep the thread 
just taut, and the hast pull will make the cxposuie It is always 
possible to manipulate th» line with one hand, so that it will not be 
visible , and m the case of a time exposure it is only necessary at 
the end oi tin exposure to Id go the line, so that no movement can 
appear The lim if a thin dull colouied one be (hosen, will very 
rarely show 

Ft is better to woik tin line v it h the hand than to tie it to a 
peg or rock and work it with foot piessure 
The lever will work well at any distance likely to be needed, 
without any it at of mowng oi shaking the camera, as thfe pull of the 
(Old is downward — ‘ Aud Phot Review * Januan 15, 1915, p 31 

Khitru Flashlight S B Dotm h in d< cubed the pioduction 
and use of an extremely vivid though small flash by volatdisang a 
small strand ot magnesium o i cupptr wire in an electric circuit 
The flash lias been used foi taking instantaneous photographs of 
small inserts at magnifications of 3 to 6 dumtters and with quite 
small aperluies of lenses Tht best results were found to be obtained 
by using a 1 inch length of magnesium wne 
The mechanism b\ whn h this flame is produced is as follows — 
A little block ot J \F Transits asbestos wood eirries two brass 
binding posts J of an inch in diarnctei and an inch high, with 
lounded tops, a stnnd of No 31 B and S gauge silvci or copper 
wiro is clamped beneath them like a fuse m a branch block A knife 
switch whose blade may be thrown into contact at will very suddenly 
by a pneumatic release and a atecl coil spimg shoots a heavy current 
through the fuse It is instantly vaporised, the vapour springs up 
from a slot m a block of transit© placed over the posts The vapour 
shoots beyond the tops of the posts, while fiom the top of each a 
jet of vapoui nouis out which ih far more luminous than that from 
the wi.e itself - 4 Cam (haft, ’ October, 1914 p 477 * B I * 

November 20 1914 p 853 
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III.— PHOTOGRAPHING 

« 

VARIOUS SUBJECTS. 

Focutsina by >S calc With Large ijuttun Luist* T II Greenall 
explains what he calls a foui stnde 1 system foi focussing (by 
judging distances) m hand canitia phofcogiuphy Briefly the system 
is to graduate the focussing «ca)< or the camci a, not in feet or yards,, 
but in so many studio of tin individual uscm To a camera of 
special constiuction ho attaches a suns of stnps solving to extend 
the lens to distances which lepicstnl sharp focus on ohjects situated 
fiom the cimeti at distances i ingmg from four to fourteen strides 
The full lange of markings was 4 5, 6, 7, 8, 9, and 14 stndes 

Mi Groenall icmaiks upon the convenience of such a system 
as this in piowding a meins unuli the user of the camcia always 
has at hand for finding out the distance of the pnnnpal object from 
the cairuTi Ho liiitTict drsenhes o hs< t vitious mide in order to 
find what latitude w is pel miscible when seeking to obtain sharp 
focus of objects Hiti'itccl at \aiious distunas itom the camera 
At four and live strides, with a stop of ffb 6, he fonnd that there 
was practically no useful latitude It was necessaiy to stand at 
five strides for an object at that distance But with the six stride 
strip he found that an object it six stndes* distance remained suffi- 
ciently shaip even if lie ipcedcd two stndcs further Evidently there 
was enough depth of focus with this j»tnp to -enable it to be used 
for objects from si\ to eight sti des* distance, and this was acroid 
ingly indicated on the stup Tlie depth tor the seven and eight- 
etride stripe was not evaeUv dcteirrmied, but was assumed to 1 k» at 
least up to nme and ten atrides respectively, whilst the nine- 
stride stup was found to be euffuientH coiTcot for objects up 
to twelve strides The system was worked out in ordei to facilitate 
the use of a large aperture (/* 4 5) anastigmat of 4 ins focal length 
used on a plate meisurmg 3^ by 21 Phot ” August 3, 1915, 
p 77 

JSnlaiged Pnnt * on If nod. Out to Outline A some* hat more 
effective foniPof the jigsaw outline portraits descubed by G C. 
Bradbury in the 1914 “Almanac,” p 599, is made as follows The 
figure is about 18 inches high and after mounting the print on tb# 
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wood the outline >is cut out by a professional fret-cutter. ossjahi- 
portant detail ja to mount the head on very thin wood, about the 
u^takness of a 12-aheet card. This is let into the figure so that the 
ooA collar stands out half the thickness of the 3-ply wood used. 

This gave a much more plastic effect to tho whole figure. The 
face was carefully finished in water colour, l»ut the clothes were 
painted in matt surface oil-colour, flat lints being used, the principal 
shadows and lines being put- in with bold sliokcs of strong colour 
This gave a sketchy effect, which suggested a cartoon rather than a 
photograph. The cost of the cutting out was small, something like 
ninapence to a shilling per figure. For tho base a three-quarter inch 
piece of deal was used, the surface being covered with glue and 
dusted with sand, which u r as in some cases painted over with matt 
green paint, to suggest grass, Baldness and a\oidance of email 
detail are needed to get the pi’opci ♦ (’feet, ft is, of course, necessary 
to paint t lie edges of the figures in the same colouis as the front -• 

4 ‘ B.J.,” January 8. 1915, p. 17. 


Telephotography vith Infra Iful ]ftn/* — (\. Michaud and J. F 
Tristan in long distance telephoto work of mountain ranges situated 
some eight to fifteen miles away ha\e shown the remarkable render 
ing of detail which can be obtained by using only infra-red rays as 
obtained by Professor H. W. Wood through a dense cobalt glass 
filter (“B.J.A.,” 1912, p 588). In order to render the plates more 
sensitive to the infra-red they employed a special solution of alizarin 
blue S. This dye gives such great sensitiveness to the infra-red 
that the exposuro for a sunny landscape with a lens working at f } 11 
is cut down to two minutes. But. the plates must be used within a 
few hours of being sensitised as they quickly lose their properties. 
Tho following are instruct iorm for sensitising a plate of 7 by 5 


inches size. 

Alcohol, 50 per cent. * 200 c.c.s. 

Ammonia 4 c.c.s. 

Alizarin blue S 0.04 gm. 

Silver nitrate solution, 10 per cent 5 drops 


All of these chemicals are placed into separate vials. When it is 
desired to sensitise the plate the ammonia and the alizarin blue 
are introduced into tlu* alcohol; the flask is stoppered and agitated 
for about five minutes, to favour tho dissolution of the dye. The 
solution is then filtered into a flask which contains the five drops of 
tho silver nitrate solution. Tho liquid is moved again and poured 
over tho plate into a 7 by 5 inch dish, which is rocked while he 
hath acta during exactly three minutes. The plate is then washed 
for three minutes in running water. After the back has been wdped 
dry w'itli blotting paper it is laid vertically in a light-proof boy, the 
bottom of which is covered with a layer of blotting paper, and whioh 
contains a dish full of fused calcium chloride. About one hour later 
it may be. placed into the plate holder. 

From the filtration of tho hath until the placing of the plate into 
tho plate holder, evorv operation must be done in complete darkness 
or with the help of a very faint green light of the proper kind — 
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ztilae expressly for plates sensitive to the red end beginning o! the 
infra-red. — VSti Amor,” December 26, 1914, p 521. 

January 22, 1915 p 55 


Automata Cormtion of Jh^toit on tn Copying or Enlarging . — 
J Bcckei lias patented i .special const i action of automatic camera, 
foT copying or enlarging whereby to obtain copies or enlargements 
in corn rt diavung from nogalnes which have been obtained with 
distortion as tiie result of a non \»ilical position of the plate at the 
turn* of exposure. Full paitinibu> of the optical principles and of 
tlio detailed construrtion r>f tin .ipp.ii.itus are given in Patent No. 
5,317, 1915, “ B J / Mav 2d p 350, and June 4, p 366, 1915. 
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IV.— NEGATIVE PROCESSES. 


The (ielatino- Bromide Process. 


I'D VJ Its AND j Mt LSIONS 

Plate frpted AfUr hrjosim Dr C K K. Mees records that 
measurement** showed t) at, dm mg the fust eight or ten Louis aftei 
exposure, a plate or him shows an increase m speed of about 
15 per rent , the speed thau remain uig constant within the accuracy 
of moasuiemen*. Tht increase is rapid at first, t he speed increasing 
about 10 per cent in the fust four Inurs Theie is Jittle change 
in the contiaat, t lie* (hange Uung entirely a shift of the inertia point 
of the curve “ Phot , * May 11 1915 

Orthochromatic Processes. 

Temporary Jfaldn for Isufht Fil ir —A Loikett suggests the 
use of a bicycle pump clip, obtainable m diflerent sizes from 
cyclists* supply stoics fmm l^d each, as a good temporary holder 
for a small circular oi Ihochiom&tic screen, or for a spectacle 
supplementary lens A strip of sheet rubber fiom a punting pad, 



o» even several thicknesses of paper, may Lc bent round inside the 
dip to give a better grip and pre\cnt breakage of the glass. The 
clip is then attached to the lens hood by tightening the screw nut 
August b, 1916, p 514 ’ 



Developers and Development. 

1 mu l)t nlopnu Ht u it/ H 1 P /ro SWri I* H llawson lias 
wo] keel out th* temper it uw i o c flu i< nt of the II I p-yro soda. 
dc'velopiT (the foi mula givm in t lit tatci i oimnluc Section” of 
the \olume) ind fioin tint Ins dt vwn up i tibh of times of 
development foi < mnmercial tli > pi ites hisnl on the cl issi float ion 
of these latter uc 01 ding to hfCtd uf de\ tlopmt nt of W itkins 
J lie atindud idopted f< i ns «i taming and denoting a tern 
peraturc to tflu ent is u it i it ion of 10° cental ide (oi 18° Fuhr ) 

A dtvehp i the tomjciatinc < t fin lent of which is 2 will at 
40° I ahr repine twice the linn it t lk h at S8° P ihi to reduce 
an exposed plate t j tlit same scilt d toms 

The tempci itui* (Otfiiutnl of tbf JR I p\ro developer is 
15 This i« jioud In tin fdljwiif. e\ iinph 
At 78 Fahi drvtlopmcr t is < mi j loir* m 44 nnnuUs 
Ait 60° P ill (a different e of If ) dcvtlopn rut to icach the same 
density takes 6 l 2 minutes is 1 5 Mnus gi eater than 4-1 Iheie 
foio its * tempt latuie coefficient is 1 5 ind the turn to develop 
with this deaeloper at iny lr mi>eratuie is dHwa\s 15 times the 
period lequired at 18° higher tempeiature 
\s showing the wide difference in temperituie coefficients, 0 
it may be hcie r* marked that the hguie for hydroejumone is 2*26, 
whilst metal is only influenced to the extent of 1 25 A combma 
tion of the two has a * temp* r iture coefficient” of 1 9 
When the temperature coefficient of a devclopci and also the 
time requ led to deaelop at a rertnn temperature is kflown, it is 
not a difficult mitter to plot out a scale cf times m minutes and 
seconds for use with that devchjer but at th s point a disturbing 
factor is encountered 

All plates that s ill bjand* are not alike a*, to the t-ime 
required to leach a gi\en dens t\ Por jnstinre if wc correctly 
expose an Ilfoid “Ohtomdic * plate ind a Ooeri “ Tenax * film, 
both will require an equal txposuie to dj\light, but will not bo 
developed m the same time if placed together in one dish The 
Ilford “ Chromatic" plate wiU be fully developed m npproximatrfjL; 
OO* fuarUr of tho time require A by its rompim >i ™ 
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To overcome this difficulty of variations in development speed, 
we cannot do better than adopt the excellent system, devised by 
Mr. Alfred Watkins, of varying the dilution of the developer to 
suit the different gioupings of plates (also classified by Mr. 
Watkins), so that only one time tabic need be plotted out. 

On reference to the Watkins Speed Card (pivo Id. at any photo- 
graphic stores), we find the following code, representing groupings 
oF plates in relation to their development speed : — 

VVQ, YQ, Q, MQ, M, MS, S, VS, 
these symbols signifying different degrees of speed in development 
from fast to slow. Intending users of the “11.7” pvro time table 


are advised to purchase this card. 

The “ B.J.” pvro formula is, of urse : 

A. — Neutral sulphite solution (see below) .. 14 oz^ 

Pyro (sublimed or cryst.) 1 60 gr.s. 

Water to make 20 oz.v 

B. -Soda carbonate, er\"t . 4 ozs. 

Water to make . 20 ozs. 

Tho neutral Milphite .solution used in making up A is as follows 

Soda supliite (eryst.) . . 4 o/.s. 

Potass, metabisulpljile oz 

Water to 20 ozs. 


This la;tter solution should be boiled if possible, as its keeping 
quality is improved thereby. 

In order to use this formula with the time-table, the following 


scale of dilutions must be observed : - 

Scale of Dilutions. 

“'I 

Take of 



When using |*lates classified in 
Watkins' Speed Lints as 

A 

» 

Water. 

- 

— 

- 

_ 


1 ’art. 

Part. 

Parts. 

VVQ 

1 

1 

94 

vy 

i i 

1 i 

7 


i 

i i 

5 - 

MQ 

1 

1 ! 

3* 

M 

1 ! 

1 

2 

MS 

1 

1 

1 

s 

VS (develop one third longer thai 

1 

- 

1 

A 

shown bv time table) i 

1 

1 

4 


The above dilutions should be taken as a suggestion for a first trial. 
If the tones of the negative obtained are too steep, employ the next 
grade (including more water). 

In the caws of VVQ, YQ. and Q the following minimum quantb 
tits of developing solution for each half plate mnat be nsed * 
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VVQ. Use not less than 6 ozs. solution for each half-plate. 

VQ. Not less than 4£ ozs. 

Q. Not less than 3£ ozs. 

The reason for this precaution is that in these three cases the 
developer is so dilute that if lesser quantities than those stated were 
used there would be an insufficient quantity of developing salt present 


to complete development. 

Time to develop 
Degrees, given in minutes 

Decrees, 

Fahienticit. 

Time to develop 
Riven in minutes 

Fahrenheit. 

and second*,. 

and second*. 

80 . 

4-9 

59 .... 

6 59 

79 

4*14 

58 .... 

6 48 

78 

4 19 

57 .... 

6 58 

77 

4-25 

56 

78 

76 

. . 4 31 

55 .... 

718 

75 

4-37 

54 .... 

7-28 

74 

4-43 

53 .... 

7-38 

73 

. 4-49 

52 

7*48 

72 

4-56 

51 .... 

7-58 

71 

.... 5 3 

50 

8-8 

70 . . . . 

5-10 

49 .... 

819 

69 

517 

48 .... 

8 30 

68 

5-24 

47 .... 

8-41 

67 

5-32 

46 .... 

8*53 

66 

5-40 

45 .... 

9*5 

65 

5-48 

44 

9*18 

64 

556 

43 .... 

9-31 

63 

6-4 

42 .... 

9-45 

62 

612 

41 .... 

9 59 

61 

6 21 

40 

1014 

60 

6 30 




It will, of course, be understood that, although the time is given to 
the number of seconds, this is only a guide to be worked as near to 
as comfortably possible. . 

Having prepared the developing solution by mixing A and 13 with 
the volume of water shown by the dilution «cale to be required by 
the group of plates to which the one employed belongs, the next 
operation is to take its temperature with a suitable thermometer 
(obtainable from most photographic stores). Refer to the time-table 
and ascertain the time to develop. Place conveniently to hand the 
dark-room clock or a watch showing seconds and the dark slide and 
developing dish with solution already poured in Mentally add the 
“time to develop '* to the time shown by the dark-room clock, and 
at the samo time extinguish the dark- room light. Quickly transfer 
the plate to the developer. The “ mental addition/' which can be 
made whilst rocking the dish in the darkness, gives, of course, the 
time to take out the plate and rinse and fix it. No examination of 
the progress of development is neoessary, and if a light-tight cover is 
fitted to the dish, the dark-room light may be relit until the moment 
approaches for rinsing and fixing the negative. If, however, no light 
is desired during development, a pocket electric flashlamp will suffice 
to examine the face of tne clock or watch, so as to keep in touch with 
the flight of . time. 
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It is a wise plan to keep a corked bottle of water standing in the 
; dark-room. This, when used to dilute A and B, will ensure the 
temperature of the solution .remaining the same throughout develop- 
ment. 

For flashlight exposures a weaker dilution (say two grades weaker) 
is usually preferable. For example : — A flashlight exposure made 
on a plate belonging to the group MS should be developed as for MQ, 
i.e., A, one part; B, one part ; water, three and a-quarter parts. 

Any kind of negative can be obtained by a higher or lower dilu- 
tion of developer. — “ B.J. , M July 9, 1915, p. 445. 

Methyl- (llycin J)eve!oper.- The Berlin Amlin Works have 
patented the use of this preparatior as a developer, and Valenta, 
of Vienna, publishes a report on it. It has the formula 
C 4 H 4 .CH 2 .N.Cir,C00H.()l£, and is formed by the action of 
chloroacetic arid on 4 methylaimnophenol. It forms a white 
crystal lino powder, easily soluble in hot water and alcohol. It has the 
groat advantage over ordinary glyein that it will give clear concen- 
trated stock solutions, while the latter, as is* well known, only gives 
thick pastes that clear only when diluted. A suitable formula, 
which inuat be diluted with an equal quantity of water before use 
is the following : — 

Methylglycin 50 gras. 350 gr. 

Sodium sulphite (anhydrous) 125 gms. 2 oz. 

Potassium carbonate 25 gms. 175 gr. 

Water 1,000 c.e-.s. 16 fl. oz. 

A similar developer was prepared with the ordinary glyein and 
comparative results proved that the new preparation gave good 
clean negatives in a much shorter time than the old. As regards 
rapidity of development Valenta places it midway between glyein 
and metol. The temperature co -efficient, that is the sensitiveness 
of the developer to changes of temperature, appears to be about the 
same as that of glyein — that is 2’3 for 10° 0. 

The action of bromide appears to be about one-fourth of that 
with the old preparation. The now salt works well with collodion 
plates. — “ Phot. Kon\,” 1915, p. 90. through “Phot. Journ., 
America,” June, 1915, p. 306. 

Two- Solution Amidol IhvpJoper. —T. II. Greenall has given full 
working instructions for the making and use of a two-solution amidol 
developer suitable for plates and bromide and gaslight-papers. 
Several stock solutions are required, according to the use of the 
developer for negative or positive work : — 


A. Amidol 16 grs. 

Soda sulphite, cryst. 120 grs. 

Oxalic acid 40 grs. 

Water, to make 6 oz*. 


‘.. First dissolve the sulphite, then the amidol, and then add the * 
oxalic acid. Some precipitate forms, but must not he filtered off.' ' 
Shake the bottle when making up the working developer; ilre.^V 
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precipitate is of a very light nature* and dissolves completely 09 
mixing the stock solution w ith that of the accelerator D or E 


D Soda carbonate tryst 1 oz 

Water, lo nuke 16 ozs 

h Potass taibonatt (BP) 1 or 

Water to miki 16 ozs 


The woikmg develop*! is mule up l\ tmviug \ with 1) or K in 
proportions is follows 

A, 3 dis , 1), 3) dts w l tot to nuke l i/ Oi, A, 3dis , "h, 60 
to 90 minims watu, to mike 1 oz 

l he two solution method < nahl< s the woikci to adjust lus developer 
to suit his special requutnu nts [ oi ex imph tlic hand camera user 
who prefers a vigorous soft woiking devilopu lrny use 3 drs 
A 2 to 2) drs 1) w itei to inak» 1 o/ , oi 3 dis' 4, 80 to 90 
minims £, witti to nuke 1 oz , oi 3 dis \ 1A drs B water to 
make 1 07 \ny ot thcsi will dot lop a plat* (lasted by Watkins 
as of medium quick dtvrlopug spttd in hve to &even minutes 
at 65° and give a mgit iu suitiblc foi diluting With correct 
txpomiu thi lmtgi spptais m about twenty seconds 
On the other hand the stund camera woiker may ptefer a less 
vigorous form Muh as 3 dis A 1 dr B and water to make 1 or 
With this the inuge should aj pc u in about twenty five seconds, 
and the development be complete in ibout tight minutes 

With full act delator the It ibt light iction is aff cited by this 
develops at an eirl> stigt m the dcvtlopnunt The mgative goes 
black all ovei ( uc must thtrcfmc lit tikfn to avoid ill nuses 
likdy to pioduit foe: Phi t , Octobei 12, 1915, p 259 

illowfinrc for Subject in 7tm* Dei elopment — L Sowirb\ has 
attempted to deuae i system whidi shall make 'lllowanre for the 
character ot the subject (in the m*Hi» of contust) when developing 
by time 

The subjects ue to be classified at thi niormnt of exposure, accord 
mg to then range of contrast — 1 e the contrast between the highest 
and lowest tones in which detail is to be presCivod The tunes of 
development are to he regulated avoiding to this clissification 
Thus the more contrasty the subject, the shorter tho time of develop 
ment, and vice versa 

Take fch« following series of numbers J 1 H 1) 2 2L 3 3j, 
4), 5J, 6) 8 10, 12) 15) These figures represent development 
times in minutes and aie to be compiled into a table by any photo 
giaphex who will follow instiuctions 

These particular figures are m geometrical progression, and the 
common ratio is 5 4ths 7 hat is, each figure jr the one before it 
multiplied by 5 4ths The senes only holds for these developers 
Qlyom, pyro soda, pyio metol, amidol ortol edmol, rodinal, para- 
midophenol For metol the common ratio is 7 6ths , the series 
begins, 1 7-6ths, 8 6ths etc For hydroqumone and eikonogen the 
common ratio is 9 7ths the series will begin 1, 9 7 the, 8 5ths, etc 
An experiment is necessary Expose a plate on a normal subject. 
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i.e., one that is neither very flat nor very contrasty, and develop it 
as carefully as possible, noting the time of development and the 
temperature. It is important - for obvious reasons — to develop with 
your usual developer for a time to suit your usual printing process. 
Now select from your series the number of minutes nearest to your 
development, time. The next figure larger will represent (a) the 
development time for a similar subject at a temperature 5° F. 
lower, or (b) the development time for a ‘ subject “one degree” 
flatter at the same, temperature The next figure smaller will repre 
sent (a) the development time for a similar subject at a temperature 
5° F. higher, or (bj the development time of a subject “ one degree " 
more contrasty at the same temperature. 

A table will serve as an example*. Jt is correct f or Ilford Versatile 
plates and the Ilford pyro -soda developer as issued bv Messrs 
Burroughs, Wellcome, and t'o. in tabloid form. It should be noticed 
that standard subjects occupy the middle line; and each figure is 
greater than the one to ifis right and than the one above it. The 
figures are taken in order from the series obtained as above ex 
plained. Line U gives the tunes for the normal subject; B and A 
are for contrasty and very contrasty subjects (Note. — Xot contrasty 
multi*), and L) and K for flat and very flat. 


Subject, 

45 

50 

55 

60 

65 

70 

A . 

64 . 

. 54 
64 

.. 44 .. 

3J • 

.3 .. 

24 

B . 

8" . 

. . 54 . . 

4J . 

. 3} .. 

3“ 

C . 

10 . 

. 8 

.. 6 l .. 

5.4 . 

. H •• 

31 

l> . 

12.4 . 

. 10 

..8 .. 

64 . 

. 54 .. 

44 

K . 

354 . 

. 12* 

..10 .. 

8 

. 64 .. 

54 

The met In 

•d may 

sound 

coni plicated 

. but 

in reality 

it is quite 

simple. It doe** not 

take long to learn 

to classify the s 

ubjocts and 


to enter the index letter in the exposure notebook. Apropos of the 
classification of the subject, it may be helpful to say that the class 
depends chiefly upon the lighting. Also sea and cloud subjects are 
usually flat. 

In tho actual development of the plate there are a few points 
worth noting. For A and B subjects no bromide should be put into 
the developer. This will not alter the contrast, but will merely help 
to bring up shadow detail. Fog need not be feared with any good 
brand of plate. If the developer is diluted, the time varies directly 
as the dilution. That is, if the developer is diluted to half strength, 
the time must be doubled, and so on. The developer may be diluted 
and the method applied to tank development, fixing the plates as the 
development times are “ up.” If the plates are to be packed away 
for development at some future time, it ie a good plan to make a note 
of the subject letter on the corner of the plaie. No further informa- 
tion will be required for development. — May 31, 1915, 
p. 439. 

Removing Pyro Stains from Finyrrs.-- W. .T. Degge recommends 
laundry Panazone (liquid bleach), obtainable from oil and colour 
Stores, for removing pyro stain from tho fingers and nails. Simply 
. wufb the liquid preparation on the fingers with a tuft of otftton 
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wool. The makers of Para zone are the Parazono Co., Limited, 
Long Hall Works, Old Ford, London, E.~“ B.J.,*' April 23, 1915, 
p. 272. 

Fixing. 

Deferred Fixing of Plates.-— G. \Y. Bryan recommends os a quite 
satisfactory proccduie when developing plates on tour the use of a 
mixture of commercial sulphurous aoid (not sulphuric) with five 
times us bulk of water. The developed plates are placed in this 
solution instead of in a fixing bath. 'J hey should remain in i't for 
five minutes or more, and can then be freely examined in daylight. 
After further rinse for a minute or so - longer will do no harm — 
they can be put to dram and dry, and 4 lien packed film to film 
ready for fixing and washing on return homo Negatives treated 
in this way have regularly been developed at night and placed over- 
night to dry, the hours of exposure m the early morning having 
had no ill effect upon them “ Phot.," May 25, 1.915, p. 378. 

Drying St gat ire* - \n1ier < ‘kirk call.- attention fo the. usefulness 
of good washiest her for rhldmg the surface of a negative from 
superfluous moisture before putting i't to dry. The wash- 
leather will mop up tin; rniMmum of moisture without leaving any 
particles on the g^UUno surface. The leather should be one with- 
out stitches in it, and should be washed nut in warm water, with 
a little washing soda dissolved -m i-f before tab' ug into use, — 
“ B May 14. 1915, p 326. 

t'lfaning Film'' from UUl S •• gad rr< — H, O. Kvans given the fol- 
lowing hint on cleaning the fijnss from old gelatine negatives - 
In order in avoid the glasses sticking togothir in a solid mass when 
placed in washing soda solution, two Jong piece* of thin string are 
taken and one end of each is tied round one of th« plates, leaving 
most of the string as a Joo*e end. A second plate is put on the 
first, and the strings are passed across it, then a. third is put 
on, 'the strings being pressed back, and so on until the pile is as 
high as can be soaked. In this way each plate is separated from 
its -neighbours by the thickness of the string. It is best to do tho 
piling in the vessel in which the plate; are to be soaked, so that 
the solution makes its way between each at once, or air may bo 
included and some part a of the film m.ay not g«t their duo soaking. 
A large basin is filled with a solution of washing soda, a handful 
of soda to the quart of hot water. Loft in this overnight, a scrub- 
bing bTush will remove the films iri a moment the next morning. 
The glass should not be left more than a night, as the. solution 
soon attacks it --“Phot August 10, 1915, p 100. 

Reduction 

Softening Contract* by Re -development — For under-exposed and 
somewhat over-developed regatives a useful method is to bleach 
with the usual mixture of bromide and ferricyanide, and after 






thorough washing, to re- develop dn a bath containing 2 drs. of A«tf 
aod 60 grs. of potass. bromide in 12 ozs. of water. This weak and 
well- restrained developer will re-develop the shadows practicably to 
their former depth, but will not bring up the strength of the high- 
light# as before. It thus renders a very hard negative quite suit- 
able as regards itdrinness and softness for bromide enlarging. But 
it. is important to develop thoroughly in the first instance, other- 
wise the result of the re-development process is an unduly thin 
/negative, which requires intensification. if the process is to be 
used, the negative should he thoroughly developed. Its hardness 
.will be removed by the after process. 

An alternative method, which is useful in dealing with subjects 
of exceedingly brilliant lighting and great contrast, is to develop 
even more thoroughly than for the re-development process, using 
enough bromide to avoid fog and prolonging development until the 
lights are as black as they can be. Such p negative, after fixing 
and worthing, .requires only to be placed in a bleaching bath of 
iodine to give a perfect printer of soft gradation and full of detail. 
The iodine bleacher must be used, nnt chlorine ot bromine, as the 
bleached image does not. change by exposure to light, and is denser 
•and more noil-actinic than the others. — ‘B.J/ Oct. 23, 1914, 
p. 788. 


George Chnundy recommends the following process for dealing 
1 with hard negatives, the shadows remaining unaltered, high-lights 
being capable of reduction to any desired extent, whilst there is 
no loss of detail. The negative is bleached in the usual ferricyanide- 
, bromide bath, washed and exposed to daylight until it has slightly 
darkened. It is partly re developed in an old used, or otherwise 
slow-acting, amidol developer, then rinsed alternately in plenty of 
clean water (or under the tap) and in a very weak bath of clean, 
fresh hypo (an ounce or so stock hypo in a quart of water), until 
the reduction is considered sufficient. Development is then com- 
pleted in the amidol. If, however, the high lights appear still to 
be developing too strongly, a second or third application of the 
weak hypo may be given before the development is quite com- 
pleted. 

If the operations are properly carried out, the resulting negative 
should be of good colour, without stain, and having ample printable 
detail in both high lights and shadows. “ B.J.,” November 13, 1914, 
p. 845. 


Copper Bromide for Softening Contrast. — P. H. Palmer recom- 
.. mend* the solution of copper bromide, commonly employed as the 
vblortching agent in the copper intensifier, as a suitable bleacher for 
4€ soot- and- white wash ” negatives which are to be reduced in con- 
trast by tentative re-development. The bleacher consists of: — 
Copper sulphate, 50 grs.; potass bromide, 50 grs.; water, 10 oza. 
It can be used repeatedly. The negative is bleached thoroughly 
in it— until the high-lights are white right through to the glass. 
It is then washed for a time which “ need not be longer than 



fifteen minutes, ^ and then re-developed in metol-hydroquinone or 
similar developer. The negative must be carefully watched at this 
stage, so as to remove it before the high-lights are fully re- 
developed, but after the shadows are complete. It is safe to go . . 
on until all but the highest lights are blackened over at the bach.' ; 
The plate is then rinsed quickly, fixed for an instant in hypo 
bath, and then washed. It is best to be content with a moderate ; 
degree of reduction, repeating the process if necessary. The process ; 
is beneficial as regards removing halation from a negative, since it 
dissolves away the part of the image next to tho glass. — “Phot.," 
June 8, 1915, p. 429. 

Retouching. 

Protecting Work on Clfm^ide of Negative. — As a means of 
preventing colour dabbed or air-brushed on the glass-side of tbe ? 
negative from rubbing off during handling, celluloid varnish is 
effective. Before applying the varnish it is best to warm the'”'" 
plate and let it cool again, moist water-colours being usually hygro 0 
scopic. — “ B.J./’ July 25, 1915, p. 483. 


Titles on Negati vrs.- James Dunning gives the following three 
preparations as suitable for applying to negatives in order to allow 
of titles, etc., being readily written with pen or pencil. Nos. 1 


arid 2 take ink better than le 


ml ; So. 3 readily takes a soft lead. 


1. — Dammar 

100 grs. 

Benzole 

2 OZS. 

2. — Sand rue ... 

3J drs. 

Benzole 

14 drs. 

Acetone 

14 drs. 

Alcohol 

6 drs. 

3. — Dammar 

i dr. 

Resin . . 

... 1 dr. 

Turpentine 

v 4 drs. 

Benzine 

4 drs. 

Oil of lavender 

10 drops. 


No. 1 and 2 may be classed sr cold varnishes, No. 3 as retouch- e. 
ing medium having the resin partly replaced by dammar. — “ B.J./', 
Oct. 30, 1914, p. 814. 


Titles on Negatives, in Number . — When it is required to title a 
quantity of negatives, either in black or white lettering, the whole 1 ? 
lot should be set up in type together, and printed on smooth white , 
paper, and copied on a process plate as usual. For white lettering 
a reversed plate is made from this one, but whichever plate is to 
be used is soaked with stripping solution and transferred by means 
of the usual waxed paper to a sheet of glass which has been - 
previously well talced. When the film is rairlv set on its new 
support, strips of gum paper are stuck all round the edge, sc i as 
to prevent the gelatine from coming away as it dries. When,: 
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thoroughly dry, the film can he cut up as required, and the strips 
will lie fiat and can he stuck on negatives where required. 

Where a specially lough result is required, as for border designs 
or mottoes to he used many times, the talced class should have its 
edges smeared with lislt glue and a coat of collodion applied. The 
film is transferred to this, using a little weak gum or fish-glue 
solution to ensure adherence. When dry, another coat of collodion 
over the gelatine will complete flip job by pre\ enting the curling 
of the film when ent, and the result will he a very thin and clear 
but tough strip that will stand far more wear and tear than the 
plain gelatine. — “ li.J Kch. 12, 19L5, p. 104. 

Film Photography. 

Negatives on Klf.viue Supports. 

Cellulose C/iohujra fifiic Film -- According to a Priited States 
patent ol 1). 15. Houl, aligned to the Kastman Kodak Company, 
photographic lilms are made ol ivvoried camphor. With which is 
incorporated a “filling " nt non-olcaginons material, which is prac- 
tically insoluble m water. soluble in alcohols and other solvents 
mixabie with water, practically colourless, but has no appreciable 
effect on the photographic emulsion, and does not react with the 
chemicals used in photography m mu h a way as to reduce the trnii.-- 
pareney of the sheet. Tri phen\ I phosphate may he used as the 
filling material. I." (from ‘don null oF »Soeiety of Chemical 

Industry "), dan. 29, 1915, p. 71. 

Autographic Foil Film.- The patent specification (No. 9.005, 
1914) of II. d llaisman. assignor of his invention of autographic roll 
film to the Eastman Kodak Company, is published.— “ U..!./* 
Oct, 30. 1914, p. 81.1. 

The patents of Jl. I. Caisman relating to cameras for autographic 
roll film are New. 9,006 and 9.007. of 1914.- “ B..1 .” Dec. 11, 1914, 
p. 906. 

Scratches oti Film Xegatirrs. The Vanguard Manufacturing 
Company points out the usefulness of the material “ Frictol,” sold 
by tnem as a local abrasive reducer, for the removal of scratches 
from celluloid negative* --** Sept. 10, 1915, p. 597. 
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V.- PRINTING PROCESSES. 

H' kite- Image r>cv?lofn-r. - Valuta, as the outcome of examining 
numerous developing formula?, has found that, the best for the 
purpose of yielding a white-image with gelatine emulsion dry'plates 
is the following : — 

II\ drocj in none 5 pm. 35 gr 

Sodium sulphite idn 1 20 gin. 140 gr. 

Ammonium carbonate 60 gm 420 gr. 

Water 1,000 e.e, 16 ox, 

A negative divelnped wjth this and laid on a black support appears 
qmtv* white. Adurol 'Sihering) gives a dark -coloured image, and 
pyrocatechin end ply cin do not give Midi satisfactory results. — 
“Phot. Korr..” 19L5, p. 58, through u Phot. Journ. America/' 
May, 1915, p. 255. 

H. tireen recommends for the purpose the following:- -Soda sul- 
phite, 40 grs. ; glycin, 20 gi>. ; water, 6 ozs. When fully dissolved, 
add ammonia 2 drs,. and potass bromide 10 per cent, solution 2 drs. 
The image, being almost white, is barely visible during develop- 
ment, but shows as soon as the. plate is fixed. — “ Phot./’ June 22, 
1915, p. 476. 

W. Kthclbcrt Hei.ry has publ:sln*d the formula for the white- 
image developer manufactured ami sold for some ytars past by his 
firm, the Vanguard Manufaet unrig Company. On an ordinary 
gelati no bromide plate, or d i y ferrotype plate, it develops similarly 
to collodion --both as to imago and rapidity of action, the main 
trouble (to the uninitiated) being to judge when development is 
complete. 

The developer is used at full strength, and can he returned to 
the bottle for repeated use without discolouration. 

The formula, reduced for users on a small scale, is as follows:-— 


A.— Dry sodium sulphite 3J ozs. av. 

Hot water to make 16 ozs II 

While hot, add — 

Quinol (hydrnquinonc) 120 grains 

B — Ammonium chloride ... 3J ozs. av. 

Ammonium bromide . 40 grains 

Hot water to make 16 ozs. fi. 

0. — Strongest l-quid ammonia 2 ozs. fl. 


Add B to A, and then add C. Filter when cold. 

The following are the instructions for the use of the developer, 
which, it may be said, is rftili' supplied by the Vanguard Manu- 
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facturing Co. as “ Bertha White Developer " : — “The plate must 
rec&ve a full exposure and must then be developed with this 
solution without the addition of any water whatever, the plate 
must then be fixed in an ordinary clean 'hypo bath. The developer 
should be returned to the battle after use, and it will be found 
to remain in perfectly good condition for a very long time without 
the slightest discolouration. When first used, the operator will 
have some difficulty in noting the appearance and development of 
the image, owing to the fact, that the develojvcr causes a white 
deposition oi metallic silver. It can, however, be followed to some 
extent by viewing the plate occasionally by looking (through it 
towards the fight.. After one or two trials, there will be little 
difficulty of this kind — " B.J..” May 28, 1915, p 359. 

/* uKitici* t Dm r.t irif/i Thiovut burnt ih>. — F. B. Guilbert has given 
details of the making of enlarged negatives direct from small, ones 
or preparing positives by contact from positive transparencies, 
according to the method of Ferley and Leighton (“B.J.A.,” 1913, 
p. 638) and Frary, Mitchell, and Baker (“B.J A.,” 1914, p. 641). 

The process is, briefly, to add the ammoniium cliloride salt of 
thiourea -to the developer, at 1 just the temperature carefully and 
proceed as usual. That is simple 

The salt used is known olieinioally as tetra- thiourea iiamnouium 
cliloride. Unfortunately this compound is not on the market, and 
must be prepared by the worker. Thiourea, alcohol, and ammo- 
nium cliloride (sal ammonaac) aro the only chemicals required for 
•this purpose. The. thiourea, or peril aps letter known to the trade 
as “ thincarbamide.* 1 van be obtained at any chemical supply house. 
The method of preparation is oh follows : Weigh into a small beaker 
or other container (non metallic) which can be heated, 1 cm. 
or 15 grains of ammonium chloride, Mid into another beaker 
6 gnis. or 90 grains of tl iourea. To the beaker containing the 
ammonium chloride add enough 85 per cent, alcohol (made by taking 
85 c.c.s. of ordinary 95 per cent, alcohol and diluting it to 95 c.c.s., 
or proportionally for other units), just a little more than to moisten 
it. Then heat the mixture to bailing, stirring all the time until no 
more of the ammonium chloride goes into solution. Then add more 
of the 85 per cent, alcohol, and continue stirring and boiling, using 
more of the dilute alcohol a little at, a time, a3 required, until the 
ammonium chloride has just dissolved, making a nearly saturated 
solution. Proceed similarly with the thiourea, using the undilated 
95 per cent, alcohol. Now, having obtained the <two saturated solu- 
tions, bring them both to boiling, and in that state add the ammo- 
nium •chloride solution to the thiourea solution, stir a minute, and 
act aside .to cool. On cooling, the teira-thiourea ammonium chloride 
separates omt, forming an apparently solid mass in the beaker. This 
» removed, spread upon paper, ana the alcohol squeezed out, or, if 
convenient, the aloohol is pressed out between porous tiles. It 
should then be rediasnlved in the least quantity of hosting alcohol, 
allowed to recryfrtellise, end then glvon a final wash with cold con- 
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oenteated alcohol The recryst alligation 13 not absolutely necessary, 
but it gives a purer product. 

The teftra^hiourea ammorium chloride will keep indefinitely, and ' 
a very little of it goes a long way Tho following formula is the 
beet developer to nee: — 

A. — Water 200 o.c.e. 6} ozs. 

Sodium sulphite (dry) 25 gras. 390 grs. 

Hydroquinono . . . . ! 4 gms. 65 grs. 

B — Water 200 c.c.a. 6j ozs. 

Sodium carbonate (dry) 50 gms. 830 grs. 

C. — Water 1,000 e.c. a. 34 ozs. 

Tetra- thiourea ammonium chloride 1 gin. 15*5 grs* 

For use mix A one part, 13 ono part, C two parts. 

With the exception of temperature, tho development is the same 
. as for negatives. The control of the temperature of the developer 
is absolutely essential fo the successful working of tlu: process. The 
limits are between 15 degrees and 18 degrees Centigrade, or 59 
degrees and 64 degrees Fahrenheit, and they must be strictly 
adhered to. A very small change in temperature causes an. enor- 
mous change in the action of the developer. The negative image 
appears first, and then the plate apparently fogs, after which the 
positive can be dearly seen by transmitted light. The time of 
development is from three .to four minutes. Tho positive image is 
quite strong, and care must .be taken not to over-develop. Its odour 
is sepia or purplish red, and the negative is black, but very trans- 
parent. On a properly developed plate this negative should be so 
transparent as to bo practically invisible by transmitted light. If 
the negativo image is too heavy it indicates oven* -exposure, while a 
foggy positive ^indicates under-exposure, j he length of exposure, 
with one exception cited below, should never be leas than normal 
or more than twice normal. 

Ploitee of moderate speed give the beat results. The above-stated 
formula is for such plates as Cramer Crown, or Banner X. Seed ' 
26 or *27, and Eastman films. For Process’ plates 2.6 gms. of 
sodium carbonate extra should be added to each 100 c.c.s. of 
developer, and for very high speed plates as Lumiere Blue Label . 
add four extra gms. of sodium carbonate 'to each 100 c.c.e. 

In making lantern-slid ee the exposure should be Mess than that 
for making a negative, and the developer should be .them diluted 
with an equal volume of water. Lime drawings, however, may bf ■ 
reproduced in strong oomtraat by full exposure and normal 
developer. — "Amer. Phot.,’ 1 March, 1915, p. 124; M B.J./ 1 March 
12, 1916, p. 167. 

Sensitometry. 

Sensitometry of Photographic Papers. — L A. Jones, P G. Nut*. \ 
ting, and C. E. K. Meee, an a paper from the Reeearch Laboratory 1 
’ of the Eastman Kodak Company, have dealt with the sensitometefo ^ 
measurement of printing papers, describing the instruments an 1 V 
means lot the measurement of densities by reflected light, afctg, 
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applying the results to determining the specification of &. printing 
paper in sensitonictrio terms. 

Correspondence between the authors and F. K. Remvick appears 
in “Phot. Journ. Jan 1915, p. 29: 41 Phot. Journ.,” Dec., 1914, 
p. 342: “ B.J.,” Jan 1, p. 9: Jan. 8, p 22; Jan 15. p 38, 3915. 

Gelatine and Collodion P.O.P. 

Ferrocyanide as T)rsrn.sittscr — X. Sulzberger lias applied for a 
German patent tor tin* use of potassium ferrocyanide as a desensi- 
tiser of print-out and development (gaslight) papers. If silver 
chloride paper is immersed in a 15 jkm* rent, solution of potassium 
ferrocyanide for one or two minutes it is apparently quite insensi- 
tive to light, and an actual fixation wuh hypo appears to be super- 
fluous. As to the exact chemical action that takes place, it is not 
clear; apparently the ferrocyanide doe* not dissolve the silver salts, 
as subsequent treatment with hypo dissolves out a silver salt. It as 
possible that ferrocyanide of silver or a complex is formed, for if a. 
faster paper, siub as ordinary bromide, be used, then the action of 
the ferrocyanide does not seem to come into operation. The prac- 
tical application of this fact would seem to lie in tho making of prints 
very rapidly from negatives, as for prcs< work. For instance, assum 
ing that one has a negative and has printed from tho same on any 
gaslight paper, it would be sufficient to use an acid stop bath, then 
immerse the print in a 15 per cent, solution of ferrocyanide, wash 
and dry, so that a print could lie ready for drying in four or five 
minutes. 

If a printed out image, treated with ferrocyanide of potassium, be 
immersed an a solution of ammonium ferrocyanide solution, the 
image will absolutely disappear, but it may be re-developed with 
rodinal without the use of a dark room. This second developed 
image is black, and is perfectly stable to light. Obviously, an 
increase of the stability to light accompanied with an oxidation 
action produced hy the oxygen of the air, as an exactly similar 
result occurs when the ferrocyanide solution is mixed with an 
oxidising agent, such ns potassium persulphate. Potassium ferri- 
cyanide and ferric chloride .also show the same bleaching action, but 
on re development in light the whole film turns black, in contradis- 
tinction to ammonium ferrocyanide, with which an image is obtained. 
— “Atelier," 1915, p 447. from “Phot. Journ. America,” August, 
1915, p. 405 
* 

Bromide and Gaslight Papers. 

T u'o Solution Amidol Developer. T. H. Greenall strongly recom- 
mends for the development of bromide papers the two-solution 
formula already referred to in the earlier section of this Epitome 
under ** Developers and Development.” The formula for the A stock 
solution is given there. For bromide work the accelerator solution 
(B. or C.) is as follows: — 

B, Soda sulphite, cryst 2 ozs. 

Hot water to make 8 ozs. 

C. Powdered borax I oz. 

Hot water to make 16 ozs. 



1916] '* photographer’s daily companion. 461 

The working developer is made up as follows:— A, 3drs. ; H, 
1£ drs. ; water to make 1 oz. Or, A, 3 drs. ; (’, 3 dr*.; water to 
make 1 oz. 

In hot weather it is well to add three times the normal quantity 
of potass, bromide (him; below), e.g. 9 A, 3 drs.; (J, 4 drs.; potass, 
bromide, 10 per cent, solution, 15 minims; water to make 1 oz. 

In using this two-solution amidol developer for bromide papers, 
the formula requires to be made up (by addition of 10 per cent, 
potass, bromide solution) to correspond with the makers’ instructions 
as regards quantity of bromide. Makers' formula' show that bromide 
papers may be divided into three classes. - 

(1) Those which require a mere trace of bromide and give vigour 
readily, o\on with a dilute de\ eloper containing a minimum of 
accelerator. (21 Those which require about half a grain of bromide 
to the ounce of developer, and, lor vigorous prints, require a strong 
developer with a maximum of accelerator. (3; Those which require 
from one to two grains and up wards of bromide to the ounce of 
developd . The papers in this el.i-\s are usually much faster than 
the others, and have little latitude, but properly used they give 
charming results from negatives usually eousidricd too strong to 
make a good enlargement. 

Practical P-st*. with some three different makes of bromide paper, 
in each of the above classes, enable the following formula* to be 
gi ven : — 

For a Paper in ( 'la*>* 1. 3 drs. A, 1 dr It, 1/10 gram bromide, 

water to 1 oz. For these papers the developer may usually be further 
diluted with advantage. 

Fora Paper in (’lass 2. —3 drs. A, drs. It, J grain and upwards 
of bromide, water to 1 oz Dilution of the developer gives greyer 
and softer results. 

For a Paper in Class 3.-3 drs. A, 1 to I A drs. It. 1 to 2 grains 
and upwards of bromide, water to 1 oz. With correct exposure the 
image is very slow in appearing. Development is quite unlike that 
of a paper in Class 1. 

The exact amount of accelerator to suit tin- individual worker v. ill 
not bo far different from that given above. It may. be found by 
dividing the first trial strip into two portions, and developing one 
portion with slightly more or loss Solution B than the other. With 
a paper in Class 1 or 2, development is correctly carried out when 
it is completed gradually in from two to three minutes. Increase of 
accelerator makes it too rapid. In all cases it. must be borne in 
mind that the developer only contains 1 grain of amidol to thq 
ounce, and, consequently, will soon be exhausted. 

Further variation in tne amount of bromide may be made within 
certain limits. Increase of bromide al low’s an increased exposure 
to bo given, and a more vigorous developer (more Solution B) to be 
used without degrading the high lights, so that we may get deeper 
blacks; but any increase of bromide must always be accompanied 
by a fresh trial for the exposure, otherwise its * usefulness is lost. 
Rather than change the developer, it is often preferable to use a 
harder or a softer working paper to suit a particular negative. All 
that is necessary for a trial is a small strip of the paper, sufficient 
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to cover tho highest light in the picture, together with a little 
adjacent shadow. — “Phot.,” October 12, 1915, p. 269. 

Water Marks on Matt Prints. — Carbon and semi-matt surface 
prints on developing paper will occasionally show spots of a different 
texture from the remainder, due to a little’ surface water collecting 
at that point during the dryiug of the print. While manufacturers 
have advised that there is no remody for these, it is found that 
immersing the prints in a' weak solution of alum — 1 ok. of alum in 
20 to 50 ozs. oi water — and bringing the solution to a temperature 
of about 100 deg. F., will cause them to disappear when the prints 
are again dried. — “Cam. Craft,” April, 1915, p. 324. 

Non-Curling Bromide and Gaslight Prints. — L. C. Bishop finds 
that the best method ot treating gelatine development prints, so 
' that they will keep perfectly hat, is to coat the backs with white of 
egg. The white of egg is prepared by separating it from the yolk 
and straining it through a thm cloth. The (loth is wet and the 
egg white forced through the meshes by hand. Make a temporary 
bag of the doth, pour in the egg, and press it through by twisting 
the ends of the bag with one hand and pressing down with the 
other. In this way the albuminous fibres are separated, and can he 
easily spread ever the surface of the paper. Using an ordinary 
rubber-bound paste brush, coat the backs of the prints, much as you 
would for pasting when mounting solid. Care must be taken to 
keep the egg from getting upon the face aide of the print, for the 
air would soon cause lumps to dry; so special preparation should b:» 
made, and the work done carefully. 

Take the prints from the wash water, or soak up any dried ones to 
be coated, and place them on the mounting slub or table in a stack. 
Place a sheet of plain wrapping papei between each layer of prints, 
which are laid so they do not overlap one another. When all are 
stacked, the surplus water should be pressed out by running the 
squeegee over the pile. Blot off the backs and coat on the egg in 
practically the same way you would apply mounting paste. As 
fast as the prints are coated, lay them out on a stretcher, face down, 
first glancing at the face to see if any of the egg has accidentally 
been daubed upon it. If discovered immediately, it can be readily 
removed by a sponge dipped in clean water. 

The prints on the stretcher are allowed to surface-dry, and these 
are placed in blotters, under pressure, and changed several times 
' until dry. Should any become bone dry, do not try to straighten 
them, but plunge them in water and blot off quickly, when, in a 
- moment or two, they may be put in the blotters. 

After treating a few batches of prints this way, one will find it so 
easy that the extra process will seem to occasion no additional work, 
and the prints will not curl or warp any more than a piece of plain; 
heavy paper.—” Phot. Joum. America,’* Dec., 1914, p. 629. 

Printing Borders on Bromide and Gaslight Prints. — K. K. Kawkin* 
describes & rapid method of printing a border on portrait develop- 
ment’ prints of the “sketch” type, that is, with a dean white 
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margin. , Hie rapidity of the method is such that 200 bromides can 
be exposed per hour, although each requires two exposures. The 
printer consists simply of a whole-plate frame (for half -plate or post* 
card prints) in which is mounted the border negative. 

The insiae measurement of the border having been decided upon, 
a piece of thin opaque paper, to which has been attached dry -mount* 
ing tissue, should be trimmed to fit this measurement. Next procure 
a piece of thin white paper a little larger than the opaque paper, fix 
the latter to the white paper, leaving a margin, and mount in the 
hot press. Now trim round the edges, leaving, say, a quarter of an 
inch white paper showing. This is best done by using a piece of 
glass as a straight-edge and cutting with a wh(*el trimmer. A piece 
of whole-pin te glass ir cleaned, and the two adhering papers mounted 



in the centre, using a mountant such as “ Tixit "* rubbed in on the 
opaque paper to within a trifle of the edges. Do not allow any 
mountant to get on the white paper margin. 

The next step is to paste strips of opaque paper, or, for preference, 
lantern binders, on the clear glass edges so close to the white paper 
as to leave the barest possible line of clear glass around the edges 
of the paper. This is the delicate part of the operation, but is made 
easier by placing the glass in the rotouching deBk or exposing box so 
that Ehe work can be seen. The border printer is now complete, and 
should be placed in a whole-plate frame (if whole-plate is the size 
required), pushed up to the top and left side, and fastened securely 
with gummed strips. A frame is not absolutely necessary, as the 
device could have “ stops ” to . feed the paper to be fastened on the 
glass at the too and left side, but a printing frame is convenient, 
and protects the device from injury. To facilitate working, the 
email wooden blocks of the frame at the lower corners should be 
knocked off, so that the “ feeding can be done by sliding the paper 
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in at this end. The hinged bark of the frame should have a piece 
of wood nailed along t Jie- length way so as to make it a solid piece 
and at the same time serve as a handle. This is used to press the 
bromido paper up to the negative. In all the operations described 
here it is assumed that the worker uses some form of printing box 
with a light m it, such as the one described in the “ B.J.” of 
March 26, 1915, p. 196. 

A print should he made from this device on PO.P or bromide 
paper (card thickness for preference), taking care to “ feed ” the 
paper up to the top and left shies of the frame. When dry, the 
print should have the centre pait (up to the inside of the grey 
border) cut out. The outside portion is the permanent guide, and a 
mark should he put on the hark of »! to indicate which end was fed 
up to the top. For very accurate vwk it is best to make the guide 
border print, on J'.O.P. card untoned and unfixed, as there is often 
a slight stretching of papers after the usual fixing and washing 

The portrait nega.1 i \ e liming been adjusted o\or the \ignetfe in 
the exposing box is fastened securely, the bordei guide placed film 
down on the negative, adjusted so that the portrait is com-cth 
placed in the opening, and some sort of registration marks are made 
at. the top and left sides Strips of white gummed paper can he 
used, but ihe method will vary according to the size or shape of the 
particular printing ln>\ used. When a large tiumhet is to be done 
from mu* negative, get a huge piece of while paper, cut out an 
opening larger than tin* vignette, fasten it to the glass of the expos 
ing box*, and make tin* registr.il ion marks with a pencil, using the 
border guide as the xiraight edge. ' 

In making the first, proof pi in!, the paper should be fed up to 
the marks, pressed down with a piece of caid (to which has been 
fixed a h.rtidle). and the exposure made. Next place the exposed 
print in the frame of the border device, pushing it well up to the top 
and left sides, .and make another exposure, considerably shorter 
than' that, given for the portrait. Unless two exposing-boxes are 
available it will be necessary in making the first proof to expose the 
border part to some other light. The exposure need not be accurate, as 
the proof is only intended to make sure that, the registration marks 
are correct, and when all the portrait exposures are made and care* 
fully placed the same way up in a pile, the border frame will then 
take the place of t.hc portrait negative. The exact exposure for 
the border will depend upon the result required, but generally it 
should be so adjusted as to print grev, with, of course, a neat black 
line given by the clear glass. 

The operations take longer to describe than to do, and many 
workers will make modifications to suit their own methods. A large 
number of photographers do vignette heads on postcards, and print 
them in strips in the usual strip frames, and excellent results can be 
quickly obtained by making one of the devices described so that, 
the outside of the border is about an eighth of an inch smaller than 
5 j, x 3^. This device, mounted on a half -plate or postcard size glass, 
can be quickly placed in the strip frame and the exposures made. 
Higher prices could be charged for these. 

A very tasteful effect is produced by toning the portrait part only 
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in the sulphide bath, leaving the border black or grey. This is 
easily done by using a stronger bleacher than usual, applying it to 
the portrait with cotton wool, blotting off the bleacher, and placing 
the print under the tap, allowing the water to run full on the por- 
trait. The whole print is then put in the sulphide bath. 

The photographer’s name can be written (in reverse) on the white 
paper margin of the device, so as to show on all the prints. 

The device can also be used in the enlarging camera for printing 
an effective border; if used for this purpose it is advisable to make 
ihe white paper more translucent bv painting it over with paraffin.— 
“ BJ..” Aug. 20, 1915, p. 543 

Two Solution Amidol Dn'clo/w T. ff. Grecnall recommends a 
two so lut ion amidol developer made up as directed above under 
“ Bromide Papers ’* The following formula for the working 
developer gives clean and delicate prints and an excellent pure 
black ; 3 drs. A, 1 dr. B, 1 10 grain bromide, water to make 1 oz. 
An acid fixing bath must be used, and to ensure a pure black it 
must be fresh for each batch, and not one whic h has been previously 
used for bromide papers. The exposure must he as nearly correct 
as possible The O solution | borax ) should not be used for gas 
light papers.- “ Phot.,” October 12, 1915, p. 259. 

Toning Bromide and Gaslight Prints 

SULPHIDE TOXIN (5 

The Permanganate Bleach P/ occ*.< -David Ii eland writes in warm 
commemkution of the permanganate bleach proven of T. ii. Green- 
hall (“B.JA," 1914, p. 555), which he considers certain ulti- 
mately to displace the lorricy ;unde- bromide bleacher. The chief 
advantage of the permanganate method is the fino quality of Llie 
high lights, due, it is suggested, lo the bleaching of paper, gela- 
tine, and any developer slain by chlorine liberated from the bleach- 
ing -solution. 

It* is found Unit 'the print winch lias been Milphide-toned by the 
permanganate method yields quit-o readily to a second appli cation 
of the permanganate acid bleaching bath. On again sulphiding, 
the resulting tone is considerably colder than after the first toning. 
A convenient formula for the bleaching bath is: Water, 10 07,3 ; 
•hydrochloric acid, 1 dr. , then add 1 dr potass, permanganate 
solution of strength 12 grs per oz of water. - 1 ’ A P ," Jan. 11, 
1915, p. 26 

X an Effectiveness of Chrome. Alum The use of chrome 

alum ms a hardening 1ml h, or in the fixing bath, having bean 
stated to improve the colour of the result obtained on sulphide 
toning, .the tests made by a member of the staff of tho “B.J." 
are of interest. It was tried under various conditions. Some 
prints were alumed, washed, and dried before toning. Others 
were dried and then alumed immediately before toning Others, 
again, were alumed and toned before drying, while various strengths 







of alum, both with and without acid, were tooted without the 
•lightest reaulit. lb would appear that chrome alum has no effedt 
upon the tone prodrced in the sulphide bath.—* 4 B.J.,” Dec. 11, 
1914, p. 898. 

Sulphide Toning from Hard Negative s . — Sometimes J^ted 
bromides are wanted from a very hard negative, and it becomes 
necessary to over* expose the prints in order to obtain any degree 
of* softness. In ordinary circumstances such prints will turn out 
very “gingery” after toning, but if put into the sulphide solution 
first for one minute and rinsed before bleaching they wall be 
found not to bleach so completely as usual, and will finally tone 
to a satisfactory colour. This method also works well with most 
kinds of gaslight papers, but in the case of this class of paper 
the preliminary immersion in the sulphide should be a good deal 
longer — say, five to ten minutes. The longer the time the colder 
the tone.— “1U Oct. 30, 1914, p. 809. 


Blue Stain* in Sulphide Toning. -Messrs. Hdjar, Limited, recom- 
mend the following bleacher for use when there iS a liability of 
blue stains being formed on the prints as the result of iron in the 
water supply : — 

Potass bromide 6 ozs. 

Potass bichromate ... 6 ozs. 

Water 1 gallon 

Hydrochloric acid, commercial 8 ozs. 

Tins bleacher gives the sarin tones as the usual ferricyanidc- 
bromido bleacher. The prints require rather more washing between 
bleaching and sulphiding than when ferricyanudo is used. 

When it is not. possible to obtain organic developers, and the iron 
developer is used, 1110 above bleacher can bo used wirth perfect 
results. 

Photographers occasionally find a difficulty in bleaching prints 
with the f erri cya mde-bromi do bleaching solution, some parts of the 
prints refusing to bleach pioperly. This defect can b© cured, or 
prevented from making its appearance, by adding fifteen drops of 
ammonia .880 to each pint of bleaching solution.— 44 April 

23, 1915, p. 278. 

A correspondcMit of the 44 adds his experience to the 

&fc$SK} to the effeoT. that ’trouble in the form of blue steins was 
ftfiffid «to be prevented by taking the precaution of giving free 
ac&ss of hypo to every part of the print when it is first placed in 
the fixing bath. If the jrints stick -together ot bubbles adhere 
to the faces of prints, when first placed in the hypo, sojiml 
compound appears t-o form which no further fixing can remove, and 
% which gives rise to t he blue stains. — “ May 21, 1915, p. 342. 

Q. T. Harris, writing in reference to the suggestion that blue 
stains ou sulphide-toned bromide prints are due to iron deposit hi 
the water (when a ferricyanide bleaching bath is used), states that 
in practice it is certainly found that iron- impregnated 'Waters do not 
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invariably give rise to this effect He lues water which, after 
standing for a day or two, deposits a flocculent iron compound 
Prints were washed with water containing this deposit, after bleaoh- 
miuin the ferricyamde hath, but without any production of blue 
s$|-“ B J /' A pi ll 23, 1915, p 278 

Sulphur Toning m Jnd Solution G 8 Hoell finds that 
bromide and gaslight punts may be toned with success in a mixture 
consisting of a solution of hypo, with addition of hydrochloric acid 
The toning action of this mivturc is <\ identic on same lines as the 
processes oi cold sepia toning dcsiribtd bv \ and L Lunnere and 
A Seyewet 7 , J Dosalmc and H Soai ( B J \ 1914, p 660) 

Tbo action takes pi it© m fiom tin to httoon uumitis, but the tone 
does not become appuenl until iftu w tilling in tunning water for a 
couple of hours The following arc the instructions for the use of 
the piocess, the hypo bung obtained hi suspension in gelatine by 
first soaking tin prints in i solut on oi hvpo uid then tiansferring 
them to a bath of Jiydiochlonc acid 

Soak the hti shed and drv print foi ten minutes (if hardened m 
acid hypo, sa\, htteen minutes) m a fresh solution of hypo of a pro 
portion of about 1 <>/ of hypo to 4 07 s of water If the solution is 
tolda than 65 <*<g F , soak sonic w hat longer Prolonged immer 
Mon will icduce the print pciceptibly, and if two prints cling 
together ini any length ot time, uneven toning will result After 
soiking diain off nil superfluous h\po, and pour into the tiay a 
mixtuit oi 4 dr rna ot pure coiuentiatcd hydrochloric acid and 
10 ozs or water This solution should be prcteiably at about 
70 d 6 g 1 Rock the tray for fivi minutes and ensure even cover 

mg of each punt Ivy the ind solution \ftu this ti catmint no 

\isibk thange has taken plate pour out ilu and solution, winch 
now has a milky appearance and wash ilu print foi an hour in 
mrimng watci which will tieo the paper ot any aud that has 
soaked in, and the print can now either lemam m the running water 
or be tiarislerred to a tu> ot clean watei, where it should remain 
until the complete thange ot colom has taken place In winter, m 
a cold room, with watci at 40 to 50 deg tne change w 11 take 
place after ten to fifteen hours, wlxreas in waim weather it may 
take only one hour If the immersion m tho hypo bath hae been 
too short, the deep shadow poi turns will not have absorbed as much 
as the lighter shades, particularly if the print has been hidden ed 
while being fixed, and the middle tones will turn light brow n/Brhile 
the shadows remain black If, after a short washing, the ovt is 
taken up and dried, it will remain black and white and although 
experiments have not been carried on to prove it, it is possible that 
the toning will take place due to the moisture in tho an, after 
several months or more A print that shows signs of leduomg has 
been m the hypo bath too long, or the bath has been too strong or 
too ivarfa The weak hydiochlonc acid bath seems to have bo bad 
effect, except that prolonged immersion or too warm a bath will 
Cause frilling at the edges when the print has not been hardened. 
The filial tone is not dependent upon the accurate strength of the 
hypo or add bath if the change of tone is complete, but, lik# „ 
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ordinary sulpnide toning, is dependent upon the emulsion, the 
original developer used, and the extent to which development has 
been carried out, full, strong development giving the best results. A 
flat negative that gives but little contrast in the print or enlarge* 
merit is no more desirable fu* tikis process than for ordinary sul- 
phide toning, but the results are better by the acid method — i.r., 
tho resulting colour is more pleasing to the eve — “ Photo-Era,” 
March, 1915," p. 127. 

Sepia Tones with SchJi ppe' s Salt.-- A formula found effective by 
an American worker is as fol'ows 

Potassium ferricyamde ... . .... 100 grs. 

Potassium bromide ... 60 grs. 

Water . . 20 ozs. 

The bleaching is fairly rapid, .s followed by a short washing m 
running water, alter which the print is immersed in 

Schlippo’b salt 1 oz. 

Water 20 ozs. 

This last causes the print to turn to a yellowish red when it is 
placed directly into a 5 per emit, solution of ammonia to soak for a 
few moments. Again washing in running water, it is placed in the 
final toning bath, made up as follows: — 

Copper chloride, 10 per c< nt solution 1 oz. 

Hydrochloric acid. 10 per cent, solution 1 oz. 

Water . . . 20 ozs. 

A half-hour immersion icsults in a handsome sepia or rich brown 
tone, when a final washing ami drying are given. 

The advantage-* of this pi-ve.s. « *\ i-r the oxluurv Hiipludc process 
lies in tho almost entire absence of disagreeable odour and tho 
necessity of having the uiigin.il print of a quite vigorous nature. In 
addition, there is a lack of yellow islmess, such as results when 
attempting to tone a soit, delicate print sepia with the sulphide 
process. If a print having a brick rod tone is desired, one may 
substitute a [ latinum bath for the copper one given above. This 
may be made by dissolving a 15 grain tube of potassium chloro- 
platinite in 1 oz. of water, with the addition of a little hydrochloric* 
acid. Put 1 drachm of this solid i.*n in 10 ozs. of water, and add 
1 drachm ot a 10 per cent, solution of hydrochloric acid Placed in 
this toning bath, the print soon gain*; (he desired red colour, when 
it must be washed in running water for a few minutes, and then 
treated to a weak hypo bath. Tf immersed in the platinum-bath for 
the completion of the toiling process, the print will finally assume 
a rich brown tone, and will then need no bvpo-bath, merely the few 
minutes* rin*m g or washing. 

The original print must be thoroughly fixed in a hypo-bath of suffi- 
cient strength to remove ail the silver, and the washing following 
this fixing must be thorough enough to remove all the hypo. The, 
onlv other precaution that needs attention is that the Schlippe’s salt 
bath should be followed immediately by the diluted ammonia. 
Failure in t-hi® last will be quite sure to result in degraded whites — 
M Cam. Craft.” Oct.. 1914. i>. 507. ” H.J..” Dec. 4.' 1914, p. 888. 
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The Carbon Process. 

Spirit Sntsitiser for I'ropics. — Tan Hock Ann. writing of experi- 
ence in carbon printing in the Malay Peninsula., gives formula for 
the sensitising solution which has been found very satisfactory. 
It is 

Ammonium bichromate ... 180 grs. 

Soda carbonate . 30 grs. 

Water 12 to 13 OZs. 

Take 1 oz. of this and add 2 ozs of spirit. 

I t .k* this solution at 80 deg F , innneii-ing the tissues between 
20 to 30 seconds (at first face downwanl, then upward, then down- 
ward again), and squeegeeing them on a gins* to jemove excess 
of the solution he fore putting them to drv in a box.— B.J., M 
November 13. 19H, p W5. 

1 1' // / / •' ('tuhon T i^uv. .\ new niaieii.d foi the caibori process has 
been placed on the mill kel as “ \iitutvpc Whit** Carbon Tissue.” A 
demonstration of the new niatnkil by A (\ Uraliain before the 
C ton don Camera ( '! ub showed the e.\ti finely novel effects obtainable 
by its use. The tissue require* In be printed from a positive and 
to be transferied to a transfer paper of dark colour, either black or 
of some other fairly intense colour which, it will be understood, 
forms the shadows of the print, the while carbon image constituting 
really a species of stencil which shields to a greater or lesser extent 
the daik paper beneath it. One transfer paper (black) is com- 
mercially issm d : nlhcia may be piepared from ordinary carbon 
tissue by treating it with bichromate solution and exposing it very 
fully to luh I By the use «»f gwen, brown, blue or grey tissue 
for the reception of the white irna^e, some wry pleasing results 
aie obtained A further useful feat me of the process is the fact 
that it provides the means of producing a white image upon wood, 
metal, or other surfaces, the parts of the materia) not bearing the 
image being left com plot civ uncovered. The use of the white 
tissue thus allows of attiartivo labels, etc. in, white lettering on 
the natural surface of «mm chosen material being readily made. — 
44 B.J.," Oct 8, 1915.. p. 661. 

Platinum Printing:. 

Sit rcr-Ptaf mum [Sti/hhi) Paper .- \V. Willis has patented the 
preparation of a paper containing salts of iron (.sensitive to light), 
silver, and platinum The image consists of silver and platinum, 
the proportion of the latter varying according to the amount of 
platinum wilt used in the sen.-itive coating 

Enough platinum may he formed in the image to render the 
image quite permanent- that is to :-a\. enough platinum is used to 
give an image still recording the gradation and detail of the sub 
yject after the full image has faded or been artificially removed 
k The basis of the process is the way in which the chemical reduc- 
tion of silver chloride t»y solution of ferrous oxalate in potassium 
oxalate is facilitated by the presence of a small quantity of chloro- 
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platan ite of potassium in contact with the salver salt before the 
reducing agent (ferrous oxalate) is applied 
The only platinum salts found of \alue for this purpose are 
ohloroplat mites and chloroplat mates In the use of these com- 

pounds, according to the above process the platinum is likewise 
reduced to the metallic state it the *,tmc time as the silver by the 
ferrous salt foirning the irnige on tho papei 

In the piepaiation of the papei one method is <u> follows The 
papei 19 given i coatuur of silver chloride either as a gelatine 
emulsion 01 by foirning t lie (blonde by double decomposition The 
ccMtUd surface is th ri coated with solution ot feme oxalate con 
taming also j»o iwnin i hloroplatmite 

After exjKxsuio to K rt nt the faint consisting mainly of 

ferrous oxalate, »s midcird soluble by solution of potass valine 
and immediately reduces t he m 1 u and platinum salts with which 
ut is in contact 

Topical foinu i foi tin pi cp nation of the papei uc as follows 
Plain ]>apir is used foi t ho platinutype }>i >cess, is first **iptd 111 
5 per cent solution of pot iss chloride mid siher chloride formed in 
it by means of a 5 per cent silver nitrate solution The suiface 
of the papei is then washed As llreidy mentioned, an emulsion of 
silver chloride mn be used in place of this salting piocess 

The coating Notation applied to the silvered paper consibUi of 
potabs chloioplatmite dissolved in solution of ferric oxalate of tlie 
kind usually employed in pre])inng plutinotvpe piper liom 

1 to 6 gnris of potass chloiopl itmite is dissolved in 500 ecs of 
the fernc u\ ilato solution 1 or nil ini ige mainlv of silver the 
smaller cpiantitv mav 1 used, foi an image emit lining a permanent 
residual image « f platinum ubout 6 gins are uhed 
Tin “ dewdopei foi the <\|K>std pipei consists of potas« oxalite 
1 lb wat-ei 64 07s llu punt develops in about one minute, and is 
then cleared in 

Potass bisulpbatc 3 oza 

Potass oxalate * i oz 

Watoi 100 ozs 

111 which it ltMnaine foi finm 10 to 15 minutes It is then well 
washed, “ fixed * 111 hvpo solution 1 10 and again washed 
The process is above described can be well applied tj papei 
suiface fiaidened or p ire lunentised with sulphuric acid Also, the 
platinum salt mav be placed m tlu “developei * instead of in the 
coating 011 the papei hug Pit No 20 022 3913 "B J," 

October 16 1914 p 777 

Suh'ta Pnp<r In a dc\monstaalion befoae the Cioydyn Cameia 
Club, Mi \V FF Smith Woiks Managei ot the Ptatmotvpe Com. 
pany, dealt with the manipulation of the commercial Satis ts *' 
papers Emphasising the remaikable platinotype effect of the 
^Satista'* pimth, ho dealt with tho question of permanency, saying 
that a “Sati8ta“ punt might be considered a& permanent as a 
bromide, and, in additiou, to have a ceitain reserve of permanency 
For if ell the silver should disappeai in the course of years, all 
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the original detail would still remain as a platinum image of softened 
gradation. This point was illustrated by removing the silver part 
of the image with acid permanganate ; after clearing the perman* 
gatiate stain there remained a charming and delicate print of the 
subject. It was suggested that a reduced “ Satiate” print might 
meet certain requirements of the colouiiat in a way afforded by no 
other photograph. 

Of the two grades of “ Satista,” black and sepia, both were coated 
on semi-matt hard-surfaced paper similar to Japino. The two 
papers should not be stored together, or developed in the same bath ; 
otherwise, they need not be kept apart. At low temperatures of 
development the sepia papers gave a good black, though not such a 
clean print as the black “ Satiate.” The colour obtained on the 
sepia paper is not -so warm as sepia platmotype or sulphide-toned 
bromide, and the degree of colour varies with the temperature of 
development, beginning at about 100° F. with a brown tone, and 
reaching a maximum about. 160° F. 

The 44 Satista ” papers, said Mr. Smith, keep well for two or 
three months in waxed paper wrappings, or for longer in calcium 
tubes. After printing they might be kept for a day or two in a 
box or drawer without special precautions, even in damp weather. 
Exposure to daylight was about one-third the time of nlalinotype, 
that is, about one-sixth the time of As regards the semi- 

visible image, the tendency with “ Satiste ” was to over-print if 
the paper was judged as in plalinotype printing; high-light detail 
was not so visible. Hut unlike plalinolype, over-printing did not 
produce granularity and loss of quality. With twice the proper 
exposure the paper might be. developed by adding an equal bulk of 
pure glycerine to the developer and taking the prints out at the 
right depth. There was very little difference in the gradation or 
colour of the print. After development, which was complete in 
thirty seconds, and could not be overdone, prints are passed through 
tw'o clearing baths consisting of potass, hinnxalate. Again they 
are waslhed for a short time, fixed in 1:10 hypo, and finally well 
washed. 

Mr. Smith pointed out that for a warmer colour than the 
4 ‘ Satiate ” sepia, prints might be toned with uranium or with sul- 
phide. Very fine shades were obtained on th<e sepia paper by toning 
with gold and formate of soda.--* 4 H.J.,” Oct. 30, 1914, p. 808. 


Miscellaneous Printing Processes. 

Photograph* on Watch JJials.— ,T. Clinch and A. Oehotorena have 
patented the following method of preparing photographs on watch 
dials: A negative is taken of the subject m the usual way, and a 
positive transparency on glass made from it. The part of* the film 
containing the subject is cut all round so that it is separated from 
the remainder whilst in *itu on the plate, and the whole plate is 
then immersed in a strengthening and hardening solution. Such 
solution may he: — 


i 


32 
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Water 100 parts. 

Formaldehyde (40 per cent.) 8 parts. 

Carbonate of soda crystals 7 parts. 

Glycerine 1 part. 

After, say, ton to fifteen minutes, the plate is taken out and 

immersed in the second solution which effects the loosening of the 
film. Tina may he : 

Water ... 100 parts. 

Hydrochloric ;u*i<l (cone.) 5 parts. 

When about one minute has elapsed and the plate withdrawn, 
the portion of the film required may bo freely peeled off. and 
may be immersed in an agglutinant hath, a»a\, of gum arabic, and 
the photograph then applied to i he dial. 

Tt will be found that the film will curl and contract round the 
edges of the surface under treatment and draw tight that portion 
bearing the image on the front of the dial. The picture may he 
tinted afterwards in the itsual manner. —Eng Pat No. 27.442, 1913 
“B.J.,” February 39, 1915, p. 120. 


Trimming;, Mounting:, and Framing: Prints. 

Drawing an Ora/ to B. ,1. Hose has described the follow 

ing neat way of di awing an oval to any required dimensions In 
the di let A 11 he t.lio required length of the ellipse. Exactly 

midway iliaw a line at light angle as shown, and at 1) make a 
prick distant from C half the required width of the ellipse. Set a 
pair of co’npas.s dividcis to the distance of A (!; arid, inserting one 
point at I >, l rave* the < l her point until it meets the line A B at the 


D 


A E C F B 

two points E and F (the foci), marking those points. Insert ping 
firmly at the points P E F, and tie a piece of thread round them, 
permitting no slackness. Hetnnve the pin at J), and substitute a 
finely pointed pencil (a retouching pencil answers capitally) which 
is worked round, bearing against Uio thread in the usual wav, and 
the ellipse is described of the required length and width.- “ 

September 24, 1915, p. 628. 

.1 livvulrituj Print Trimming Tabic. — A. Weber gives working 
sketches of a rotating table for print trimming which can be readily 
made at home. Fig. 1 is a plan of the base supporting the rotating 
turntable. B is the bolt for the pivot carrying the rotating circular 
top. C.C.C.C. are castors consisting of small rollers mounted on 
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metal brackets, as more clearly shown in fig. 2. At a pinch, cotton 
reels could be made do for rollers. E.E.E.E. are screws passed 
through the bottom of the board to act as legs (see also fig. 2). 



Fig. 1. 


Fig 2 l\ hide elevnlion of tin. tabic A is (he top, and is of 
about board, 10 ins. aquaic. and covered with soft doth. B i? 
a J-m. bolt serving as t lie pivot and with tin* top counter-sunk 



C.C.C.C. are the rollers of the castors D is the baseboard of about 
i or 1 in. thickness, and E.E. are the snows serving as legs to keep 
the nut of the bolt off the table — * 4 An-t Phot. Review,” dan 15, 
1915, p. 43. 

Indent ul hin\ Hound Whitt -Muiyin Print*. ■ \ neat method of 
making a narrow depressed line round a print with a white margin 
or mounted in the ordinary way was shown by Mr. B J Rose at the 
Croydon Camera Club. Suppose the line is required to surround, 
say, a picture 6x4 ins. at a distance of 1 in. from it Two pieces 
of paper are cut about 9 and 7 ins. long, each exactly 1 in. in width. 
The longer piece is laid against the length of the picture almost in 
contact with its edge, the shorter piece being similarly bud against 

32 * 
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the top of the pnot We have now, so to speak, half a paper 
44 Oxford ” frame in position, and if a pm prick be made at the 
outer intt i <wtion tin position oft one joint is couectly indicated, the 
otbois being obtained in the same waj — ‘ BJ, M July 16 1915, 
p 468 

Flattening Punts on 7 hid Paper —Postcards m prints, generally 
of the sketchy type, on double weight paper are best flattened by 
putting thiough the hot diy mounting press but the secret of 
miking thtrn lemain flat is to hist pi ess fa e un ( issuming the press 
is hi iti d lioiu abovt) t lit n l> iciuom fiom ini press and at once 
lay face down on the still hot /inc plate r J lie print instantly begins 
to cutl the i ci t iso way i < , tin i uc becomes tlio convex side If 
icmovtd *s ^ ton I*, this Lcmhicy btenneb eudint it will rem nil 
indefinite y in thib flit conditi With a good s 71 press, sevtial 
prints can he dom at once an 1 it lakes It ss time thin the ordinary 
dry mounting 11 1 , July 40, 1915 p 197 

Mounting With ut Cti? hng —When mounting punts Iby the 
cornels only on pipu oi turn caid a means of avoiding cockling of 
the mount is the fi Mowing iecommcndtd b\ II Mien Lilt punt 
it first 1ml upon the mount in t he »\Kt position whuh it is to 
occupy and i)uncildoti plucdto lidu iti its foui cornels With 
a shat p knife ind a sii u^ht tdgi as a ^uidi two clean cuts are 
uiodo dii^onallv icioss tin aic i so m irked out on the mount, 
appioaihmg th ptnul dots t > within lbi ut a quarter oi an inch or 
moie according to the m/o of tlie print The punt is then mounted 
b\ its conn is bung U ft undtr gentle pressme until thoroughly diy 
1 ho cuts illt w i little plav foi the mount and let t adapt itself 
to tin tension put on it by the punt Tiny nuy be hidden by means 
of l second mount wlnn idoptmg i multiple mounting system — 
“Phot duly 27 1915 p 71 

Hot Dtif Mounting vith Glut II Dellcr recommends a method 
of mounting punts without tendency to curl, with loss of haidly 
any gloss end using the pi nits quite di\ I he punts to be mounted 
aic tnmmcd ind ill >\w<l to ji t quite div A littje ordinary hot glut 
(not too strong) is brushed on to the top of a hot iron plate which 
nm be bupfnitcd on an upturned buck at each end Underneath 
the am plite is i mail sprit l imp wlmh keeps the plate just 
about is hit as tie hind can b# n Thin i little of the glue is 
blushed on to the hot non plite and spieid evenly over it m the 
foim of a wh to liothv coating A pnnt is picked up and laid down 
on the glued suiface nibbed into cunt ut puked up ind placed at 
onct in | ms lion on tin m unit ami passed on c oi twice through an 
ordinal y winner with a good piissuie Ph at June 15, 1915, 
p 457 

Multi pit M nit* lg I)i j Mnntuuj (» B T gives the follow 
mg uisti uc turns ioi tic he me pndiutiou of multiple m amts by dry 
mounting the eomnicicial bolder tints — 

These can bo had in sheets 24 m by 20 in , or in the usual cut 




sizes at the same prices os the tissue. They are supplied in smooth ^ 
or linen surfaces, and provide the means of making an almost un- < 
limited vauety of mounts m st>les to suit all classes of prints. 0! 
course, othei papux can he used ns tints if desired, ana for these % 
one merely lias to attach a sheet of tissue |ust as for a print Most . 
of the oidmary gie\& aie too blue pi character to show bromides 
to the best an vantage mid aie apt to make them look lusty by 
(ontzdht \lthough an> kind ot lniaid c in he used as a base when 
making multiple mounts, it is not easy to git and inconvenient to * 
stock Mich a \ metv .is om uuld wish tui and i pulp hoaid of 
foui sheet thicknesses faced on one side with white pipei is an 
excellent niitenil It can Ik bought \m < lit qd\ in uupejiol sue, 

32 m l»\ 22 in and puces (oveifd on the pulp side with a sheet 
ot “tint an eusil} ent chan with a Kml< and stiaight edge or in 



firf 1 

a guillotm tnnimi) 1 lie huge 21 i n Mimtt li miming desk will 
also cut these hoaids ijuite cosil}, uid }ct they are quite stiff 
enough for all oidinnv pu |mm-, and will nuuam lliltci than the 
usual ‘ait mounts 

To cut a Ikvf deL tint a piece of suitable xi/i is taken and one 
comer tnnunod to an accuritc light angle (it i*, no good relying 
on the .lei urai} of tin cut paces as tilt} coin* from the rn.ikus) 
The tiimnnd punt is then laid on it at i distance fioin the two 
cut sides ]usl double the maigin uqtmcd 'lint js, if a quaitor 
of m inch all iound the print is wanted the punt is laid half an 
inch fiom the two cut edges of the sheet of tint This is lightly 
marked with pencil agiinst the other two bides of the pimt, as 
shown at Ai in fig 1, and thi piece p then trimmed to tlicwe 
muks Tt it is dcsiiahlc to tiv the punt on the cut tint hefoie pro 
coedmg further, and if found count a injih is mack 1 on the tint 
near to the right hand tip cornel It will he found tbit with 
uarrow hold to s the punt will fit old} om wa\ up, nnd in dl cases 
the same tunimer must he used for both punt and tint Another 
plan which is really a better one when cutting rafhei nnriow borders 
iff to arrange the print on the sheet of tint as bcfoie, seeing that the 
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corresponding edges are quite parallel, and trim the other two 
sides of print ana tint in one operation. Extreme care must be 
taken not to allow them to slip in the slightest degree, but if skil- 
fully done there is not so much margin for error as in the other way. 
After u little practice several tints can he done at once to form a 
most effective mount with holders of \ arums widths and colours 
around the print. 

When cutting thin lines the precautions of keeping everything dry 
should l)e strictly attended to, and when cut they should not be 
allowed to lie about and absorb dampness ftom the air, but should 
he pressed on the mount without delay. In this way extremely line 
lines can be ai ranged if desired. Where vciy plight corrections in 
trimming arc needed it is best to <]•. them with a sharp knife and a 
good steel straight-edge Tat her than try and eut small shavings in 
a trimming desk. 

As one generally mounts se\oral print* at a time a little system 
becomes advisable m trimming, marking and pressing the landers 
and prints Each print and tint must be pressed separately unless 
a very soft, thick base be used. The reason for this is shown by a 



diagram represent mg a multiple mount in the press ir section. 
Fig. 2 is self explanatory. Tin* lirst print is marked on the back 
with soft pencil 1. as also the bordt r tint on tin* front near the right- 
hand Lop corner (where it will not show after mounting), and if 
several tints are to l>o used mi a mount each one is similarly marked, 
with the addition of A, It, etc , commencing with the outside one. 
The second print with its tints i* maikcd 2, ns before, and by always 
marking in the proper corner thru? will ne\er he an\ doubt as to 
which is 1 ho top, or whether i mount is for an upright or landscape 
print. The piiuts arc laid in one pile, the holders in another, and 
the cauls in a third as they aie cut. so as to keep them in order 
and prevent any muddle. When all are cut each card has its first 
tint ti\ed ami then the set is pressed, the next tints are fixed, 
pressed, and. finally, the prints, hi addition to the saving of time 
and gas that -this system efforts, the need of a higher temperature 
for tints is more conxeniently arranged for than if each print is 
separately mounted — “ T».J ,” March 5, 1915. p 154 

In Place of St'ulituj Uni <*n Pry 'Mount* r. — Man\ mounting 
presses are not fitted with a 'diding-hed, and with those it is neces- 
sary to lift the zinc plate with the print, mount, and underlying 
sheet of cardboard hetorv tU*y can be slid into flic machine. The 
simple device illustrated does away with a lot of this fiddling about, 
and at the some time saves the fingers a good deal of handling of 
the hotplate. 
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It consists merely of two stiips of wood planed to be exactly level 
with the bed-plate of the press and screwed to the bench in front of 
the machine so that the prints can be slid in and out without any 
lifting up and down. At the end of the strips of wood next- to tbo 
mounter a corner !*- cut out nf each, thus forming a slot, into which 



the hut plate slips on raising it with a forefinger of each hand, and in 
which it will stay without slipping about till the next print is ready. 
Tim hesfc size for the slot is about ^ in. wide bv 1^ in. deep. — 

■ I5.J., ‘ Nov. 27. 1014. p. 872 

Vtiihrtii p'raniuuf — In a de-monst ration at the Croydon 
Camera Chib Mr. 11 .1. Rom* ‘-bowed a simple way of fixing passe- 
pai tout binding strip' to the glass so as to ensure an equal width 
of hinder all the way round the front c.f the “frame ** A length of 
binding strip is lal.cn, slightly longer than required, placed face 
down on o piece of clean paper, and an adhesive applied. A corn- 
pass divider is then set to the wivlth of the* front, edging deter- 
mined upon, the strip removed and placed on a baize-covered draw- 
ing-board, and, sotting off from the edge of the strip, two pricks' 
are made some distance apart, pins being inserted in the minute 
holes tlui'S made. The glass i< imw bedded against the pins. w’hich 
ensures the binding strip being attached perfectly parallel with tho 
edge of the glass. The other side is then treated in the same way, 
the protruding ends are cut off. and the top and bottom attended 
to. It is easy to “ mitre ’* the corners, but many think, especially 
with narrow’ borders, a plain lap-over looks as neat, if not neater. 
The picture and hack are now’ placed in position, fresh adhesive is 
applied to the free edges of the binding strips, which arc brought 
over and stuck down. — “B.J.,” July 16, 1915, p. 468. 

“ JL IT. M. ” gives the following hints on securing permanence 
of the paper binding in passe-partout framing: — The glass should 
be thoroughly cleaned — from grease of any kind — with , weak 
ammonia or Monkey Brand soap The main objection to this 
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style of framing is that the binding is very liable to leave the glass 
in time, but this can easily be overcome with care. First of all, see 
to it that the glass is clean and free from grease of any kind. This 
can be secured by using Monkey Soap or dilute ammonia. Then 
with starch paste stick on the edges ot glass a strip of very thin 
paper (some kinds of tissue paper will answer very well) just a 
littlo narrower than the final width of binding, and allow to get 
quite dry. The final binding strips are placed in position, and there 
is no fear of them leaving the glass. Most people put on the final 
strips too dry. Always slightly moisten the front of strips to make 
them more pliable. The best method is to paste the gummed strips, 
as a mixture of gum and starch paste is an excellent adhesive. Photo- 
graphs for this method of framing should be dry-mounted, or un- 
mounted, and fixed in position on the cardboard hv the top coiners. 

“ Nov. 20, 1914, p 859. 

Staining Oak Framrs.- " .( . U. S. ’ recommends as the best practic il 
preparation for the staining of oak frames the spirit stain made 
by Messrs. Williams, of Hounslow. London. S.W., or the water 
stain of Messrs. Stevens, sold by nu»st oil and colourmen. The most 
useful tints, out of the mini her manufactured, are brown (oak), 
green, and black (ebony). 

For the use of the brown (spirit) stain, the powder, as supplied, 
is dissolved in methylated spirit, and is then applied with a paint 
brush, care being taken to keep on the light side, as it is very power- 
ful and difficult to alter if found to In* too daik. 

This will soon dry, and is followed by a boot brush on which a 
piece of beeswax lias l>een rubbed, aiid then by a very little 
“Nugget” boot black. The result is a fine art shade. 

For the brown water stain, the solution should he sponged on 
overnight, and in the morning given a coat of French polish, and, 
while patchy, finished as before. Though somewhat fresher in ap- 
pearance, it" is very suitable for some things. 

The green stain requires special treatment, to get a good result. 
First apply a light coat of brown water stain and rub down with fine 
glass-paper. Then use the green spirit and again give a rubbing, 
finishing as above. The rubbing down brings up the figure i n i 
wo\>d, and fascinating results may be had if time permits. 

The method found best- for securing a good black stain with one 
Coat is the following : — 

Apply the green stain first to kill the wood, and if there is a 
tendency of the grain rising, rub down with a piece of brown 
paper or a hard pad. Then rub on (with a sponge) the ebony water 
stain, allowing ample time to dry, give a coat of polish, and again 
apply one of the water black. * The result is a finish that will 
satisfy the most fastidious taste. It seems a lengthy process, but a 
great amount of work can be covered in a short time, owing to the 
ease with which -the stuff may be handled. In using these 
stains it is well to keep on hand some putty mixed 
with colour of the shade required, using this mixture to stop 
any nail holes, and afterwards well glass papering the -frame 
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with No. la or No. 1) paper. This stopping, of course, is done before 
staining the frame. — “B.J.,” Fob. 5, 1915, p. 89. 

Enlarging. 

Cap for Enlarging Lantern . — In place of a loose cap for the 
enlarging lantern, a shurt stout brass lube is fixed to the lantern 
front a little below and to one Mde of the lens and projecting parallel 
to the lens. A second piece of lube slips over this, and to the ond 
of the second tube is attached ?*. wooden arm. carrying at its end 
a light wood frame, which will hold a piece of either yellow glass 
or stained thick gelatine. l»y turning llui one brass tube round 
upon the other, the frame and sate filter can be swung round, 
either in front of the lens m away from it, as desired, catches 
preventing it- from going too far m either direction. To start an 
exposure, the frame is swung rapidly away from the lens, about 
forty-live degrees to the right. It is then still some way from the 
stop catch, so the lantern is not jerked or shaken in the least. If a 
long exposure is required, the frame is then slowly and gently 
swung further until it reaches the catch, but if tin? exposure is short 
the frame is held by the hand in the place it first reaches. The 
moment the time is up the frame is swung back against the other 
catch, in which position it completely covers the lens. A ■. light 
i«rK against this catch dues not inn tier as the exposure is over. Tim 
eytJb can be kept on the watch the whole time the «h litter is being 
manipulated, and, whereas before we could not time to within 
one or two seconds with perfect certainty, we can now, if necessary, 
adjust exposure to half a second. The usual troubles peculiar to 
caps have, of course, disappeared also. The ordinary yellow cap 
goes astray in the dark. It is* sometimes too tight, so that great 
care is required to get it off and on without- shaking t lie lantern, 
while, on the other hand, it may be too loose, when it is apt to fall 
off the lens at very critical moments. The shutter is fixed and 
cannot stray. It cannot fall away from tho lens, t the pivot being, as 
explained before, fixed to one side, and it cannot | u* this len> 
never touches it. — “B.J. Nov. 6, 1914, p. 819. 

W. Pearce prefers to employ, in place of the cap for the enlarging 
lens, a Thornton- Pickard roller-blind shutter, the length of ‘Mutin- 
ous ” release allowing of a position being taken whore the watch can 
bo conveniently seen in the red light from the side of the enlarging 
lantern.— “ lh*T.,” Nov. 13, p. 844 

Soft Em m.x hernm for Enlarging. — “ Onlooker '* utters a caution 
as to the use of a soft focus lens in obtaining pleasingly diffused 
enlargements from sharp negatives. IJo declares that if a direct 
enlargement be made with the lens from a negative, the result is 
generally very displeasing liecau.se the enveloping secondary image 
is formed round the /shadows instead of tho high-lights. Hence, it 
is necessary to enlarge from a positive and to obtain the enlarged 
print by contact printing from the enlarged negative — " A P 
Jan. 4, 1915, p ( 8. 
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Parabolic / flu min a tar for Enlarging. — J?\ A. Fahrenwald de- 
scribes how to make a lamp for attachment to an ordinary camera 
in order to convert the* latter into an enlarging lantern. The lamp 
consists of an old’print ing-fraiiie to the ends of which are fixed two 
ends (A., fig. 1). tlic^e ends being cut of parabolic shape as explained 
below. A sheet «.f bright tin, the width of the printing-frame, is 



Fig. 1. 

lift'd a.s a rt Meeting Mirf.iee and i> giwn a parabolic curve by being 
fixed firm I \ mi the two ends. A** the souice ot light f K.. fig. 1) two 
40-watt, electric bulbs were u.«ed. 1>. is a small electric bull) for us© 
as a safeliglit when needed. 

Fig. 2 slu'w a tlie pai.ibolic curve winch i* u«ed as a pattern for Mie 
end. The shape of this euive can be plotted out by rule, shown 
by the following example 

Suppose Unit an old 10 lx u »i! mt .ng-f raiue i- avail, ibh (An* 
size which can be^t be adapted to requirements may be used 
in a like manner ) The outside dimensions of this frame will 
be about 12 In 10 ins. This gives at once 5 ins. ns the value 
of \V in the equation fbclowl of the parabola 

Now. if the ebetne bulb is 2 ins. in diameter, its centie 
cannot be less than 1 in from the bottom of the curve, thus limit- 
ing /’ to 1 m So|\,ng t!-» eipi.it.i'.ii \V - 4 /V. in .\b;ch are 
substituted these values of \V and /. gives 25-- 4 d, from which 
d =- 6.25 ins . wbi. h is about right for this size lamp If d comes 
out too deep or not deep enough, a different value for f should 
he r'lOMMi : th ■ greater f the Minller d . an j /•/■« rn^tt. 

Having fixed the width and depth of the box. procure a piece 
of drafting-paper, large enough on which to plot your curve. 
Proceed as follow* : Down the middle of the paper draw a 
straight line, XV (Fig. 2), and near one end of this locate a 
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point 0 as the “ bottom ” of the curve. Perpendicular to XT* 
and at intervals of i in,, stinting at 0, draw the lines Rb, 1\, 
etc. These £ in. intervals will serve as various values of tf from 
which the corresponding W can be solved. Substituting those 
various values of d in the equation given above, it follows that 
when? d ~ 0, \V - 0 -- the* bottom of the curve; 
where d \> ineh. \\ * 4 y f x d 4 x 1 X £ = » 

where d ~ 1 inch (solving us above), \\ -2 indies; 
likewise 

where d - 15 inches. \V m - 2 45 inches: 
and 

where d r 2 inches, \V - 2 84 inches. 

In like manner solve for points up t*< where* <t 6 25 and 
\Y -- 5 inehes. 



Fig. 2. 

K 

Then on the perpendicular line through the point where 
in., lav off the corresponding value of W on each side of 
XY, i.e., 1.4l ins. each way from the axis. The two points just 
located are on the desired curve. Also, on the line through the 
point where d~ 1 in. ? lay off its corresponding W value, in this 
case 2 ins. These points are also on the curve, and so will- 
other points be which are to be plotted in a like manner. When 
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phese guiding- points arc located, the curve drawn smoothly through 
ptbem will be a true parabola. Next lay oft the focal distance 
i^F, which in this case is 1 in. This, gives the point of focus 
{0, which should correspond with the source of light. 

S>; The dotted lines of Fig. 2 show the way in which light 
^originating at F is reflected, from any part of the curve, in a 
direction parallel to the axis XY. Tt is ob\ious that, with the 
* reflector bent smoothly around the parabolic ends, every part 
iOf it will correspond witli that curve, which theoretically, with a 
^perfect reflecting-surfaeo, should deliver one hundred "per cent, 
of the light given out bv the bulbs minus that directly towards 
•’'the ends, which should ne painted white. While this efficiency 
> *>y no moans attained, in a lamp of such necessarily crude 
construction, it nevertheless furnishes the most even and" intense 
^illumination of any device, excepting the arc, that the writer 
'lias ever seen in use. “ Photo-Era,” Feb., 1915, p. 66. 

\ Focus Correction with Enclosed Arc Lamp.—, A method for readily 
•finding the amount of shift required, with some lenses, when using 
an arc lamp of the enclosed type in enlarging, is recommended as 
‘ follows by “ (Iran disun ” Near the centre of the easel tack a 
small box, and then attach a strip of white card, with one end on 
‘the easel and the other end to the box ; this strip will then bo nearer 
to the enlarger at one end than at the other. 

A waste negative is then scratched through the film at intervals 
jof about a quarter of an inch and is inserted in the carrier, and 
?the scratch coining nearest the centre of the card -strip is sharply 
'focussed. A scrap of bromide paper is then to bo pinned to the 
veard, and an exposure made and developed. After fixing, the 
scratch which appears sharpest on the bromide paper is noted, and 
the image of this mark found on the white card and marked with 
■pencil. By then placing a ruler against the easel and across the 
card towards the enlarger it is easy to sec the difference between 
..the point originally focussed upon and the one found to be sharp in 
; the print. Obviously it onlv becomes necessary to increase or 
^ecreasc the space between enlarger and easel by just that amount. 
;JThis distance will vary slightly for various degrees of enlargement, 
Jtmt once* found the. trouble will practically disappear. If the lens 
changed a fresh test must be made, as the cause of the trouble is 
^ally in the lens, not in the lamp.— “ Sept. 24, 1915, p. 625. 

^ Combined Enlarger , Dark-room Lamp, and Ventilator . Rov. 

W'®: F*5 ton , describes the facilities provided by what he terms 
* light-box ” in the dark-room, namely, a chamber formed by 
uprights running from floor to ceiling of the dark-room so 
£8? t0 « * nrloee a s P ace about 2 ft. by 2 ft. At about 3 ft. from 
floor, cross- pmces are nailed to these uprights, and boards 
ifft&iled to the cross-pieces so as to form a floor. Subsequently, the 
^portion from floor to ceiling is made light-tight by attaching* two 
thicknesses of brown paper. On the floor (laid upon the cross- 
pieces), a couple of guide strips are nailed, between which a 
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platform can slide to and fro carrying the light for the enlarger, 
namely, a Bowellite inverted gas-burner. A stiff wire attached 
to one end of this platform permits of the burner being moved 
to and fro from outside the “ light box.** Supports are also 
nailed to the uprights so as to accommodate and hold a field 
camera, such as the “ Sanderson,” behind the support for which 
is placed the condenser, and behind that a sheet of ground glass. 
So fitted, the '* light- box ” forms a convenient enlarging lantern. 

The framework is also fitted with a pair of grooves accom- 
modating three large (15 x 12 ) sheets of glass, one .yellow, one white 
opal, and the third ruby. The ruby and opal yield a highly 
diffused and comfortable light for the development of plates, 
whilst the yellow and opal (without tho ruby) servo well for 
bromides and lantern slides. With tho yellow removed, the opal 
allows of convenient examination of negatives, etc. 

The “ light-box,” it should be said, is erected flat against the 
wall, from which a brick is knocked out near the ceiling so that 
the box serves for the ventilation of the dark-room, the gas fumes 
p.assing off through the chamber by tho outlet provided by the 
removed brick and thus drawing air continuously from the dark- 
room. It is found convenient to fix tho camera and condenser 
on one side of the “ light-box, ” and tho ruby -yellow window on 
the other, the developing sink being fixed immediately below the 
latter. According to this plan, enlarging work is done on the 
right of the “ light-box, M and developing, etc., on the left. The 
whole arrangements should he convenient to those who have 
space which they can adapt for photographic, work at vtfry small 
expense. — “ A. P.,” Jan. 25, 1915, p. 65. 

(In rooms in which uprights such as those described above could 
not he fitted, conveniences similar tn those provided by a permanent 
" light-box ” could be. secured by using the tubular supports 
designed by Mr. W. H. Smith and described in the 41 Almanac ” 
of 1915, p. 435.— Ed. “B.J.A.”) 

Finding Exposures in 1 1romide Enlarging .— Ankctell Henderson 
in a paper before the Victorian Photographic Association, has de- 
scribed an easily worked system of findirg the exposure to Ik? given 
f when enlarging on bromido paper by a photometric method. The 
I system is applicable equally to enlarging both by day and artificial 
’ light. The only requisites are a scale {which can be made in a few 
minutes), a good candle, and a small piece of coloured glass 

It is well known that although the illumination of a surface 
which is given by a candle at a distance of 1 foot is 1 candle-foot, 
the illumination at 2 feet distance is only £ and at 3 feet is only 
l-9th, the law being that the illumination decreases in- 
versely as the square of the distance, so the first requisite 
of easy and quick measurement is a scale of inverse squares. 
This can be made in a few minutes op a wooden lath (such as a cloth 
blind lath), or on the blank back of a linen tape measure, and 
3 feet 6 inches is long enough. At 1 foot from the zero end 
mark l, and at 2 feet mark and 3 feet l-9th. Fill in inter- 
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mediate divisions as follows Mark 16 at 3 inches, 9 at- 4 inches, 
4 at 6 indies, and 2 at 8£ inches. 

Kor fractions of the unit mark £ at 17 inches, and l-3rd at 
20J inches, and 1 5tli at 26J inches, and l-6th at 29| inches, 
also 1-71 li at 32 inches, and £ at 34 inches, and 1-lOth at 38 
inches, and 1 12th at 42 inches. 

A caudle set at any mark will illuminate a screen set at zero, 
and on a white screen give a tone corresponding with that mark, 
and i't is useful to learn to appreciate the tone values given at 
the different distances. V candle set at the last (l-12th) mark 
will give l-12th of a unit tone at the zero end. We will use the 
scale firs; to ascertain the spe» d of the scnsitixe paper or plate we 
intend to use. 

If we j*l, ice a piece of this sensitive paper, etc., say half a 
quarter plate, in a printing flame at the /.« ro end, and, by means 
of a curd diawn along the front \ an imli at a time, expose it for 
6 sucres >1 vc 2 seconds to a candle at the other end wo obtain 
strips which have had exposure* of 2. 4. (>, 8 10, 12 seconds. Mho 
most exposed strip will receive 12/12- equal to 1 unit of light tor 
l second, and the others respectively 5 Gths, 2 3rd*, l-3rd, and 

1 6th of a unit lor 1 & croud. 

On developing this paper in the usual developer far the average 
time, it will show, if rapid enough, deposits of different densities, 
and tie* exposing at which the hist well marked deposit appears 
can he taken ns the speed of that paper in candle foot seconds. 
Kor this speed the term 4 ‘ inertness ” is suggested. Practically 1 12th 
of a second exposure, at J unit, distance mav bo taken as equivalent 
to 1 second exposure at the 1 12th mark, ami so on. 

It is rare to find a bromide paper so slow as 1. The usual 
rapid paper is to 1 3rd. and extra rapid may go to I-6U1 or £. 

Should the paper speed !>.* known to he slow, better perform the 
operation at mark 1 f»th and give successive exposures of 3, 3, 2, 2, 

2 seconds, which will correspond with speeds of 2, 1£, 1, 2-3rds. 
l-3rd units. As experience is gained the exposures at. mark l-12th 
can be made stiecossiwlv 3, 3, 2, 1, 1, 2, which will correspond 
with exposures I-6H1, 4, t-3rd, £, J, and 1 unit. This test of speed 
can be made, including development, in about 3 minutes. 

It is a goo I pi act ice to test a sample of all new papers bought, 
and endorse the speed or “inertness” on the packet or box. 
Remember that the speed of a paper diminishes with age after 
the packet, is opened, and. in using an old paper, treat- it as one ' 
of reduced speed 

When enlarging, wo obtain prcjectod on the easel an image of the 
negative in varying -tones like those produoed by a candle at different 
distanced. The darkest, of these tones, as a rule, should not pro- 
duce a visible deposit on the. sensitive paper or plate : the second 
darkest rliould produce a visible deposit. Having measured the 
speed of the paper, as just described, we proceed to measure, say, 
the darkest tone on the easel. This is very simple, and it is best 
to start with a very thin negative. 

Hold a thin pencil or pen-holder about £ in. in front of the 
darkest tone on the easel, and it- will cast a dark shadow on that 
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portion. Now cast another shadow adjoining it by holding a 
lighted candle at one side of qnlrrging lantern. The first shadow 
will then be illuminated by the caudle, and the second shadow 
will be illuminated by the darkest to.ie of the negative. Move 
the candle nearer to" the easel, or further away, until the two 
shadows are of equal intensity or tone, and measure with the 
scale from zero to candle. With the thin negati\e this will generally 
hi within the limits of the scale l/13th, but with n‘ dense negative 
the distance of the candle might he inconvenient and difficult, being 
excessive. 

Another difficulty is that the colour of the two shadows are 
generally different, the shadow illuminated by the candle being 
more yellow or brown than the other. JJolh difficulties are got 
rid of in the simplest way. Alter the colour and reduce the light 
of tlio candle by interposing between it and the easel a light bins 
glass, \vhi.;h w.H only pass a fraction (a good proportion is 1-lOth 1 
of the light. This will get i id of the colour difficulty arid lessen 
the distance of the candle, from the easel, and enable, very dark 
tones to bo measured. 

If the blu i glass passes 1-lOth of the light, the l-12lh mark will 
bet onio ep’al to 1 120th. ’ Tho writer has a low old negatives for 
which he requires glasses as dark as l-20tli or 1 30th, which makes 
the range of the scale 3 -240th and 1 -360th. 

Supposing the darkest tone on the easel to be 1 60th unit, and 
the speed of the sensitive paper l-3rd, the relation ship of these two 
numbers will be 20, and 20 grennds exposure for the enlargement 
will just giv.? a marked deposit after development, provided that 
fhe actinic or chemical power of the lantern light, is the same, 
as the candle used for testing the paper. (Generally it is greater, 
but not so much greater us the difference in colour would indicate, 
for much of its actinic power is absorbed by the condenser and lens. 
A deduction of ^ to 1 10th of the calculated exposure, say, from 20 
to 18 units, was found to suit a lantern, with inverted gas-mantle. 

So far W9 liavo assumed that we measure the darkest- tone, 
and that a marked deposit is required in the, enlargement to corre- 
spond with that tone. If white' is required for that tone, we must 
measure the second darkest tone, or make a further allowance, such 
as a deduction of l-16th or 1 5th from the. calculated exposure for 
the darkest <tone. One trial with an averagfj negative will give 
confidence, and indicate the allowance to be made. These methods 
of measurement are not nearly so difficult as they read, and once 
mastered the only difficulty in enlarging is choosing or obtaining 
paper of the proper gradation to suit the negative. This is common 
to all methods of enlargement- -a thin negative generally requires 
a slow paper, and a dense negative a rapid paper. 

To ascertain tho value of the blue glass, set the candle with the 
blue glass at mark 2, and with pencil or penholder cast a shadow 
on a white screen at zero. Cast another shadow adjoining it by 
a similar candle without blue glass, and move this candle nearer 
to the screen, or further away, until the two shadows are of equal 
intensity m tone, and note the' mark on the scale. »S oppose the mailr 
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bo l-5th, the reUtionship of the marks will be 10, and the bine 
glass will transmit l-10th of the light. If the mark be 6, the 
relationship will be 12, and the bllic glase will transmit l-12th. 
Change the candles, and test again, and adopt the mean of the 
measurements. For darker blue glass sot the candle with the bine 
glass at mark 4 

For testing the speed of papers in the printing frame, a glass 
front is required, and it is an improvement to gum a strip of black 
paper about i inch hi width along the centre. Discoloration 
behind this strip indicates that some, or more, restrained in the 
develop or is nocessaiy with that paper. It is a still further improve- 
ment to make a printing frame into a rough dark-slide as follows; — 
Along the two sides of the frame glue J-inch strips o,f thick 
card about 1 10th of an inch thick and cm these, 4 in. strips of the 
sarno thickness. Upon 'the latter strips the glass front will rest, 
and between them a thinner card will slide as a shutter. Rule 
linos ^ inch apart on this shutter. 

To hold the blue glass some form of lantern is convenient. A tin 
lantern f or candle costs about 9d.. and will hold a J plate of 
blue plans, and one of orang\ The latter is useful in a developing 
room. 

As to candles. Select a brand that gives a uniform flame. You 
need not go to the expense of stand aid candles. A sample of 
stearine small carriage randies, 12 to the lb., gives a most uniform 
flame. 

Lastly, you do not ruvd to measure for every enlargement. You 
will soon get to appreciate the values of the various tones, and need 
only measure at tho eomPictiecim-nt of a batch, or for nmisuti v 
negatives. 

All bromide papers tested have suflieunt latitude to give good 
results notwithstanding .'Tint II vaiiations in the light given by 
commercial candles. ILd.," duly 9, 1915. p. 448. 


Working Up Photographs, 

A TAtth- Known Method of Oil Colouring.— J. Peat Millar 
recommends for the use of those who would employ ordinary 
oil colours in tho same way ihrit tinting dyes are used, the 
process in which the colours arc applied with a piece of fine white 
cloth stretched over the forefinger . or For very fine work, a piece 
drawn tightly over a leather or paper stump, or even a piece of 
soft wood. Tho results obtained necessarily a ary according to the 
ability and taste of tho worker, but it is so simple that even the 
least experienced can obtain a quite passable result. The most 
suitable papers for colouring in this way are those with a eemi- 
matt surface, though a matt surface can lx* used if thcie is a good 
coating of gelatine to work on. Rough surface papers, however, do 
not give good result*, as the* colour is apt to gather in uneven, 
patches and so cause a dirty looking result. Strung brilliant prints 
firo best, not hard . hut clean and bright, with well marked grada- 
tions, as the photographic image has to show through the 
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colouring and supply tJie light and shade. Glossy papers can be 
used, but the colour does not adhere so well as on a good hard' 
surface matt paper, and is more easily rubbed off while wet. 

The aectet of success lies in the ability of tho worker to leave 
nut as much colour as will gi\c the desired tint and no more. 
The result should be a coloured photograph, similar in appearance 
to one wliich has boon stained with aniline dyes, but with this 
difference, that, if tho best oil colours have been used, tho tints 
will remain for a long time with \try little change, ju’obably as 
long as the photograph will last. To load these directions may 
make the piumlurr sound very tedious, but in piartire quite a. 
number of prints can be done in the Umc il takes to write about 
one. An enlargement from 16 \ 12 to 20 \ lb can be finished 
in this way in from an hour to an hour and a half, and smaller 
sizes much more quicklv, a print of cabinet M 7 e taking only from 
five to ten minutes. Of course, the results obtained are not in any 
way to be compared to a good oil painting, but anyone who masters 
the rubbing on process is in a fair wn\ to be able to master the nrl 
of finishing in oils and producing wh.of, is known in most studios 
as oil paintings with a photographic ba.se. As a matter of fact, 
after .all is done which can bo done by rubbing on, it often requires 
very little brush work to make the result as good as many oi the 
so called oil paintings which one sees on tho market. Some might 
even say they wore better on account of the more faithful likeness, 
for by the rubbing-on process of applying colour the likeness is 
never altogether lost, but the same can seldom be. said of those 
done with the brush 15 .7 Jan 1, 1915, p. 8. 

Perm/itu nre of Colour Piyment'*.- -Sir William Abney, in a paper 
before the Royal Society of Arts, ha** shown tliat exposure to 
ozone forms a reliable t(*t for the stability or otherwise of tho 
pigment tuw.ards light in the course of years. He tested a long 
series of pigments and found that the order of poimanence towards 
ozono (oxnosure of few hours) practically coincided with the order 
obtained oy exposure to light for neatly two years As in the case 
of daylight, it was found that fading did not take place unless 
moisture was present. As an amateur water colour painter Sir 
William Abney has used the following fourteen coloms as the 
most permanent obtainable. 

Vermilion 
Light red 
Bose madder 

Aureolin 
Yellow oohre 
Raw 6icnna 
Cadmium yellow 
Madder yellow 

— M Joum. So'*. Arts,” Dec. 18, 1914, p 85. 41 B.J Dec 25, 

1914, p. 933. 


Lemon yellow 

Emerald green 
Viridian 
Hooker’s green 

(a new mixture ) 
Snnnv green 
Cobalt 
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Scraping Spots from Prints.-- It frequently happens, aft^r scrap- 
ing black spots from rough surface prints, that a small hole appears, 
which shows badly in an opposite lighting. To remedy this, touch 
with a little white starch, dissolved in water. Two or three applica- 
tions (allowing each to dry) should bring up to surface level, after 
scraping surplus starch away very gently with flat edge of knife. 
If the spot appears too white and glaring, tone down with colour. 
This plan saves many a. good print otherwise, rejected. — H .1 ,* 
Oct. 16, 1914, p. 777. 

Lantern Slides. 

Jiindmg Lantern Slid *.* — P. Djnsb'V finds it best t« • lay the 
gunime.il binding strips gummed sido up on a pad of wet blotting- 
paper for a b-w minutes, without otherwise moistening the ginriim d 
side. This get* the adhesive i lit ' • just the right condition, and Mo 
paper itself lies flatter on tin- glass than it it is put down up 
mediately after being wetted. The two opposite sides ure always 
bound first and allowed to get thoroughly dry before the other tw > 
aro bound. Win n a number lias to bo don«\ it is best to bind all 
of them on two eedes one evening, ami then to bind the other two 
the next night. \\ lien binding the second pair of slides, a drop of 
^um may be placed at the corners where the second binding mines 
on the first, as this is wlmre theie i- the gieatest tendency f u Hie 
binding to corin' loose when » ften pur tlnough a lantern.- “ Photo 
net. tth PM 1 

Pttntji roma^r X * ytifii e* for Lantern-Slides to In f'olourtd.- 
In a paper before the Royal Photographic Society, R. Alai by 
has insisted mi the necessity of mdiig a panchromatic plate and 
suitable .screen when niakuig negatives from -which slides were to 
be profiled and to be coloured. As compared with slides from 
negatives on ordinary plates, such jxvtitivea were exceedingly 
transparent in tdio right places and, then fore, were susceptible of 
bcjng coloured by tinting rives to \ n-ld slid-\s of extreme cloarno.ss, 
and brilliancy of colmu Mr. Malbv employed the aniline tinting 
solutions of Mos.rs. .Johnson, applying them on the dry gelatinp 
slide with small sable brushes and allowing one portion to dr” 
before proceeding to colour adjacent parts.-- “ Phot. Jnurn Feb" 
1915. p. 72. 

Fi'th t fine .Lantern Slide*.- J. d Robiionn has patented the use 
of a mixture ot fish-glue, 6 ezs, ; water, 10 ozs. ; and ammonia 
bichromate. nz . as a sensitive coating for preparing indestructible 
slides on mica for cinem itogi apli projection. The chemicals are 
mixed togrther. fd tired and poured- over the shot «>f rnica. The 
mien i< then dried ovei a gentle heat, ami prinUd from the 
negative with the uncalled side in contact with the negative. It is 
well wa- hed in warm or cold water, after which it is" placed in a 
j-olutimi of <lye, and if satisfactory it is dried off and raised to a 
temperature of 700 degrees F , which 1ia.s the effect of burning tb e 
-nvou* permanently on to the mica --Eng Pat No 2 4 103 1 Q 13 

" P> .1 dan 22. 1915, p r >fi ' ‘ 
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Projection Screens . — During the course of the past twelve months 
a number of patents have been taken out for the preparation of 
projection screens serving to yield a brighter image than the 
ordinary matt white screen. These screens are primarily intended 
for use in cinematograph projection where the illumination is 
comparatively feeble. It may be seriously doubted whether some 
of the “inventions" are of any use for the purpose. 

K. CJ . Medway and the British Patent Siuhrite Co., Ltd., 
coat canvas with a mixture of a metallic powder, such as nickel 
powder, and a crysta disable substance, wu-h as naphthalene, by 
mixing those two subsiunces in rubber solution. They recommend 
2 lbs. of nickel powder and ;{ lb. naphthalene dissolved in rubber 
solution to make one gallon, the rubber ,-olution being composed 
of rubber o/.s. to naphtha 100 fl. o/.s.-- Hug. Pat. No 22,774 
1914. “ B..1 Feb. 26. 1915, p. 139. 

J. T. Dodgkiss coats canvas with ordinary white-lead paint, 
gn mg two coats ami then a coat of gold size, mixed w ith plain 
linseed oil and turpentine. Whilst this coating is still wet, 
aluminium powder is dusted on evenly over the whole surface, 
preferably with badger-hair brushes. The coating is then left 
to dry, excess of aluminium powder wiped off with silk pads and the 
surface then given a protective coaling of a mixturo of equal 
parts of while of egg, isinglass and parchment size. -F.ng. Pat 
No. 12,658, 1914. “ B .1 “ March 12. 1915, p. 169. 

F. Buttcmvoith prepares a coating for fabric consisting of a 
mixture of wood pulp with granulated or pulverised glass. — Kng. 
Pat. No. 13,146, 1914. July 9, 1915, p. 451. 

A. D. Bn.vey lias patented a projection screen (lo bo placed 
between the observer and the lantern) which essentially consists 
of the mosaic starch grain colour screen of tho Autocbrorne plate 
without the emuKion coating. It is claimed that such a screen is 
non reflecting, jr fiee, from the intense brilliancy of ordinary 
projection fin the dark), and serves to exhibit the picture in. broad 
daylight equally well. -Kng. Pat No 8.905, 1914. “ B.J.." 
Jan. 8, 1915, p. 27. 


H. W. C. Williams coats the screen with luminous paint, his 
object being chiefly to diminish flicker by jiroviding a faint general 
illumination of the screen during the intervals when the shutter of 
the projector is closed. --Krig. Pat, No. 10.276, 1914 “11 J ." 

Feb. 26, 1915, p. 138. 


Cinematograp hy . 

(Space will not permit of reference to the numerous patents for 
cinematograph cameras, projectors, and films for animated photo 
graphy in monochrome and natural colours. The specifications are 
published or abstracted in “The British Journal of Photography," 
and entered in the annual index of that publication under 
(1) Cinematographs and (2) Name of Patentee). 
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VI. COLOUR PHOTOGRAPHY. 

Patents for Colour Photography. — The chronology of the pateul 
specifications relating to colour photography commenced in the 
monthly “ Colour Photography/’ Supplement to the “ British 
Journal of Photography," Jan. 4, 1907, is concluded with the issue 
of Dec. 6, 1907, p. 96. All cui rent intents are dealt with week 
jby week in the “ British Journal of Photography/' and are entered 
in tile annual index under (1) Colour photography and (2) Name of 
patentee. 

Two-Colour Processes. 

Kodachrome Portrait Colour Transparencies . — In a communi- 
cation from the Kastman Research Laboratory before the Royal 
Photographic Society, particulars arc given of this new method of 
producing portrait transparencies in natural colours. The method is 
a two-colour one, but unlike two-colour additive methods, as used 
in projection and cinematography, it is found that the two colours 
Heed not bo almost exactly complementary to each other for the 
reason that, in a subtractive method, the whites are obtained by 
the absence of either of the colours, whilst in the case of full 
black the colours are of such strength that almost any colour is 
satisfactory. Thus, while it is not claimed that the method equals 
in its results a three-colour process, theoretical considerations 
indicate that the results should he better than by a two-colour 
additive process, and would probably be sufficiently pleasing for 
most purposes. 

In the Kodachromo process two negatives are made, one through 
a red and one through a green screen. These negatives are con- 
verted, after development and fixing, into dyed positives, that taken 
through the red screen being converted into a green positive, and 
that made through the green screen into a rod positive. The two 
are^ then superimposed to form the complete colour transparency. 

It is not necessary to use the original negatives. Duplicate nega- 
tives can be made and treated in the same way, in which case 
Control of the colour values can be exercised in the way of retouch - 
mg, local reduction, etc. 

The process, as placed upon the market in the United States 
Hy the Kastman Kodak Company, is designed specially to render the 
colours of flesh and hair in portraiture. Blues, violets, magentas, 
and purples are not correctly rendered by tihe process. 

■ kight blues appear blue-green, and violets, black ; magentas 
appear pink; and purples, dark brownish-red. On the other hand, * 
flesh tints of all kinds, and all shades of red, orange or green, greys - 
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and black*, arc well rendered. As these are predominant in por- 
traits the results are very satisfying for this class of work. Many 
of the pictures appear to show blues. 

The negatives are made (on panchromatic plates) preferably by 
an artificial light system, such as a cluster of twelve .half watt 
lamps. A camera may be used by which one of the negatives is 
made reversed compared with the other one, so that when the two 
plates are put face to face they will register ; or the pictures may 
be made in an ordinary camera to which a repeating back has been 
fitted,* carrying the two filters and plate holders, so that first one 
picture can be taken, then the back slid along and the other picture 
taken at once. This camera enables the two exposures to be given 
very rapidly one after the other, the total exposure, using the 
powerful artificial light which has been adopted, being only about 
three seconds. Great attention to detail is necessary m the process 
If the best results aao to be obtained. 

The finished transparencies are best shown by artificial light,. 
Illuminating frames have been designed which are. little more 
bulky than ordinary picture frames, but provide very effective 
and even illumination of the transparencies by -means of a small 
electric bulb, the light of which is diffused through sheet opal. — 
“Phot. Journ.,” April, 1915, p. 140. 11. J. “ Colour Photography” 
Supplement, May 7, 1915, p. 17. 

The official instructions for working the Kodachromc process are 
given with some abridgment in 11. J. “ Colour Photography ” Supple- 
ment, May 7, 1915, p. 17. 

Colour Transparencies . — W. F. Fox, W. II. Hickey, and the 
Kinemacolor Company of America -have patented methods of pro- 
ducing colour transparencies for projection by taking in the first 
instance colour sensation negatives through a green and a red filter. 
The negatives are developed and a positive printed from each. The 
green filter negative is then brought in register with the positive 
from the red filter negative. Likewise the red filter negative is 
brought in register with the positive from the groen filter negative. 
Then from the superimposed negative and positive films a printing 
negative is produced, preferably on similar material, using, how- 
ever, but one of 4he two superimposed images upon the combined 
negative and positive. . . . Using the printing-negative above 

described, a positive print is produced, which, particularly if de- 
signed for use as a transparency or for projecting purposes, may lie 
upon film of the same general character as the positive print made 
from the original negative. The print made from the printing- 
negative (and termed the 41 projecting-positive ”) is then subjected 
to the colouring step. 

The projecting-positive is subjected successively to baths, one 
(and preferably the first) of an acid green, and the other an alkaline 
red. Unless the acid constituent of the green be of such character 
as to make the silver deposit upon the film absorptive, this should 
be done by immersing the film, prior to the colouring stop, in a bath 
, of vanadium chloride or other suitable acid. In either event, after 
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immersion in the green bath, the film is preferably washed before 
being subjected to the ml bath. 

The print resulting from the practice of the steps above described 
will embody approximately the niloius which characterise the image 
originally photographed, and, as Mich, is capable of use in any known 
manner, as, for instaiu-e, by projection through a suitable lantern 
or consecutive view apparatus, ruder this invention, however, a 
more perfect reproduction of the original colours, with rc-pect to 
suitable and harmonious blending and gradation, can be obtained 
by carrying the process above described two steps further, as 
lollous : 

The mat'd surface ul the projecting positive is fii>t varnished, 
and over such varnish I lie mii* fare it* rc-oimihitiod, or, in the altei- 
nativc, su< h surface is rendered waterproof and the reverse sur- 
face of the film emulsified. 

Next there is piloted upon the project mg-posilive, successively, 
each of the two image-’ upon the original negative, one of those, as 
above ataled, having been taken through a green filter, and tin- 
other having been taken through a red filter. Tn Miccwsively print- 
ing these original negative images caie if* taken precisely to super- 
impose each of the negative images upon the positive-image. After 
this operation it only remains to develop and fix these two addi- 
tionally printed images upon the projecting positive. As a result 
of the two last steps above Mated, the colouring upon tho image 
of the projocting'po-itive is perfected with respect to colour grada- 
tion, ae above explained. 

(bifid results may be obtained by immersing the projecting-posi- 
tive. after imprinting thereon from the printing-negative, in a bath, 
which will have the effect of turning green, in varying degree, the' 
silver deposit of the image. Such a hath may bo compounded as 


follows : - - 

Vanadium chloride . . 20 grs. 

Ferric ammonium oxalate 10 grs. 

Ferric chloride 10 minims 

Potassium ferrmyanidr 20 grs 

Glacial acetic acid 10 minims 

Ovalic arid ... 100 grs. 

Water to make 20 ozs. 


After immersion in this bath for a short, time, the film may be 
washed to remove surplus materials. Kng. Pats , Nos. 552 and 
3.728, 1914 “ B J ” Jan 1 . 1915, p. 13. 


Three - colou r Processes. 

ftnytte'T Colour Pri » t*. — Vivian P Davis gives a number of hints 
on tho working of the Kaydex process of making three-colour prints. 
It is in making the bromide prints or enlargements that the final 
result can be chiefly controlled. A full exposure should be given 
and a weak developer used, say the Rnvdex one-solution developer, 
1 part m 40 parts of water. For landscape subjects the print or 
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enlargement to form the red image should generally be taken out 
of the developer before the other two. 

Tu squeegeeing the bromide to the “ sensitised ’* colour sheet, the 
latter is raujd by one corner and allowed to dram. The bromide 
is laid face up on a sheet of glass which is held m the left hand 
so that the thumb comes ovei the edge in the middle of one end. 
The bromide, mounted m this way, is given .1 dip in water and the 
eoloui sheet, then laid on it. quickly bringing the edge ot the colour 
sheet under the thumb, le\cl with the edge of tin* glass. Still hold- 
ing the colour sheet w .th the thumb m a ceulial position, two or 
three steady slrokes with a roller squeegee are given, first in one 
direction and then the other m order to insure good contact. - 
B J. "t oloui Photography '* Supplement. .lauuary 3. 1915, p. 1. 

'/’/**• //• rr<> T/t n < ( 'ulou 1 Pm''"- Working directions arc given 
i '01 tie* making «»1 Unee chIium piints and t r.insp. , ireririe<s by the 
II no j»n»ee?s winked out by M» f'. K. l\i . and maiketed by the 
HesN-e i\e-* ( oi poral ion of Philadelphia. Aivoiding 1o tins process 
1 lie three negatives .0 c mad* in two e,\ ensures, the three plates 
being handled as one unit 111 de\ elnpmcut . i 11 making 1 1 unspa rencire 
tin* tliiee negatives lie e,\posed together, wliil-l for the produitiou 
ol papi j 1 plinth a speu.il piper i*» u-' il for khc blue eompoiieid. of flu: 
tiiehrome punt*. Ih.l “ ( ■ ■liuir Photoginphy." Supplement. Sep 
temher 7i. 1015, p. 3 b 

FJi • l ) o M <njt\ct tc J»/ ''j'f'n/ 7 hur Colour Pnni b. Rnubnoff 
bar- patented a « oinpb'x thre* < olour proifs.- in wliieli air spray* (ol 
colour) ate loiilrollcd by « lei tin nugmts, which, in their turn, are 
caused to vary in strength of field through the means of a relief 
print, prepared from tin* original scieen plate negative, and icpre 
srnling in relief the light and shade of the subject Kng Pat No. 
2*4,119. 1913. “ B..J.A .fa in 22. 1915, p. 59. 

Itnydrx Thu > -Colour Print?. - -1. (h Arch in an article dealing 
with various details of the Raydex three colour prorow* on papei, 
notes that wdieu a set of hronode prints I'* redeveloped and used i 
•ipcond time, that the prints an different Trom tin: tirsl . sometimes 
more and «oriietimos loss dense. T ( is itnp-.i -ililc- to tell imrn the 
redev eloped bromide what tic second set n| colours will In* like: 1 he 
chemical action not always being the same. If, howevei, the bro- 
mides are treated as follows, tin* second print* will vary ftnrn the 
first only very slightly. 

Phase tin* bromides, after *-t lipping. into a u«ed scnsil ’ring hath. 
«'i that the bleaching action is completed Then well wash for 
about fifteen to twenty minuter "Redevelop them in Ihe re- 
doveloper wild for the jmrp i-e. Reave them until dev elopment in 
« mnplete - -ten nnnut.es is not too long. Wa*di again for ten 
minutes. then place for fiw> minutes into a solution of hydrochlor r 
mid. 1 part to 40 parts of water Again wash for a few minute® 
then put into a used developing **dutK>n for two minute* ll does 
not. matter how old the d'-veloper i«. Give final *«a-h fn ^ fiftorn' 
to twenty minute*, then dry. Print* treated in this way will gi /e 
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three or four prints almost alike. They must, of course, be treated 
every time they are redeveloped. 13., T. “ Colour Photography ” 
Supplement, JiTly 2, 1915, f 25. 

One-plate Three-colour Processes. 

PROCESSES OF PREP A R I N G SCREEN-PLATES. 

Urnltr this hcathny an described prowsstis the ytoducts of winch 
at the time of wiifnuj (Sent . Wl.’,) arc not on the market.-- Eli., 

Colour Sr nm I'hitc*.- ,J. Rhoinbcrg has patented a method of 
preparing colour-scmm plate* , the essential feature of which is that 
the whole surface is covered wuth I he vehicle of the resist, and 
chemical changes are caused to occur in the resist by thu action of 
Aight, which alter its penncahil.it y t-> solvents. Tho dyes arc then 
extracted from the underlying film, or the underlying film dyed up 
without any removal of the »upr run posed resist. Moreover, 
frequently the resist is composed of si ini lor substance to that of the 
underlying film. 

The materials employed iu earning out the method and the seii 
of ojK-rat i<jajs required nu* peihaps best indicated by quoting from 
the specification the manipulation required m making a three- 
colour at room of rod -green and WinJet elements iu which the rod and 
green are iu the .shape of rectangular dots and -tlm violet clement in 
lines, -each c>f the three colours occupying an equal area of the 
whole surface. 

1. Coat a. plate wilh collodion dved ml. and having an albumen 
resist on it, which rrsmt is scn.s>itnsod by immersion in water con- 
taining 7 ^ pe.r cent, of green ferric ammonium citrate and 7£ per 
cent, urajui'iim nitrate. 

2. Expose the pkife to light under a line screen having, say, 
200 o-paquo lines and 200 clear lines per inch, the opaque and the 
clear Lines being of equal width. 

3. Immerse the plate in acidified alcohol and extract the red 
dye from the parts of the collodion film corresponding to the clear 
lines, through the albumen resist The plate will now’ have 200 
ml lines and 200 clear lines jnr Inch. 

4. Next, immerse the plate for a short while in an alcoholic solu- 
tion of a green dye, by which means the clear lines of collodion 
become green, the led lines rom&'iimg as they were. The green and 
w>d dyed portions now occupy half the total area of the plate. 

5. Next wash the plain in water, which removes the water- 
soluble chemicals i.n .the resist. 

6. Sonsiti.se the resist in the same solution used previously. 

7. Expose the plate to light under a line screen having 200 opaque 
and 200 clear lines per inch, the opaque lines being twice ns wide os 
tlie dear linos. The line screen is placed at right angles to the 
red and green lines already on the plate during exposure. 

8. Again immerse the jdat-e in the acidified alcohol solution and 
extract tho dyes from the collodion film corresponding to the clear 
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tines of tire lino screen, through the albumen resist. This will leave 
the plate with red and green rectangular elements and with dear 
lines. Tho clear lines will occupy one -third the area of the plate, 
as they were only half the width of the opaque lines in the lane 
screen. Consequently the red and green rectangles left in the 
collodion occupy two-thirds of the area of the plate ' conjointly , or 
one- third of its area each. 

9. 1 minor se the plate,fur a short while in an alcoholic solution of 
a violet dye, thereby dyed rig up tho door lines and leaving the red 
and green rectangles unaffected. Tho plate is now complete. 

10. Now, if desired, completely remove tiie whole resist, by means 
of warm water, or water to which a little aedd or alkali has been 
added, leaving the film containing the colour oloments clean and 
free. 

In plane of resensitising the same resist as in operation (5) it is 
sometimes advantageous to remove it altogether at this stage, and 
to roc oat with a fresh resist which is then sensitised and the subse- 
quent- operations proceeded with.- -Eng. Pat. No. 9,929, 1914, 
“1U.,” duly 2, 1915, p. 433 

Colour Sectional Screen Plate. — C. L. A. lira samir has patented a 
colour-screen plate made by assembling threads or filaments con- 
taining the different colours required and compressing tho bunch of 
theses latter. Thin sheets are then cut across the length of the 
threads as by a veneer machine. The threads used -m the ih'ocqab 
fui'e eut from shoots of celluloid or analogous plastic, material, or 
products having cellulose acetate, as a base, as groat regularity of 
section, and, therefore. of coloured area, is obtained. The threads 
can be grouped in sets of three different colours by winding them 
together, or better still, three thin sheets of tho plastic matea'ial 
can be cemented together and then be cat into threads, each thread 
showing a section of three differently coloured arenas. If now eriithor 
tho triple-coloured th roods, or composite threads made up of a 
larger number of individual threads than three, or of a number of 
triple colour threads, are cemented together lengthwise and pressed 
midair appro.pria.te conditions, a solid block of plastic material wild 
be obtained which has only to lie cut in a veneering mochine, at 
right angles to the direction of tho threads, to obtain shoots com- 
posed of tho differently' coloured areas practically' uniformly din 
tributed. 

The supporting film may be colourless, or it may have incor- 
porated in it the light orange colour which js generally used to 
equalise the times of exposure under the three colours. In the 
Initter case, when working under the same conditions of light, it will 
bfi possible to obtain correctly coloured negatives -without using a 
* separate orange coloured screen at the lens. — Erig. Pat. 23,631. 1913, 
"B.J. ” March 5, 1915, p. 155. 

Screen-plate. Colour Film. — J. E. Thornton has been granted 
patent righto for various methods of producing screen-plate colour 
film, including application of the tolour elements to the celluloid by 
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means of intaglio engraved plates. Eng. Pat. 14,145, 1914.- 
Aug. fa, 1915, p. 517. 

ttryifs/enHtj Colour Strum Plates . — F. H. Stevens lias patented an 
appliance for holding the positive and the viewing-screen in contact 
whilst providing moans for moving them both longitudinally and 
angularly in order t« » secure registration. Details and drawings of 
this patent (Nu. 2.975, 1914) are given in Feb. 12, 1915, p. 

105 

St'HKKN PLATES ON THE MAHKET 
'I’m Li'miphk Aito< into ml. 

J)rrvlopin<j A uiorhrotn* *. — 11. .1. Sheehan recommends as the out 
oome <d tr\ mg many <lc\ elopers lb- original metoquinone. He de- 
sensitises the plate bv immersion f»*r a tew mmiiles in a solution of 
potassium bromide, 110 grs. ; soda bisulphite. ,1 oz. ; water. 25 ozs. 
(as first suggested by \1. DiM.m*. “ B.d.A.," 1915. p 790). After 
desensitising, the plates < an lie developed m a deep ruby light or 
by a. Virida. light composed of two tluckiii ,, "M , s of green ami three 
thicknesses of Virida paper. In plain of exposure to daylighi 
before redevelopment lie prefers to expose the plate about, a foot 
away from the* light of a 100 watt tungsten bulb.- -B..T. 11 Colour 
Photogiapbx ” Supplement (Irom “ Amerie.m Annual of Photo- 
graphy April 2. 1915, p. 15. 

Sumisr and Suits* f I ufnrhmnu s. A. E. Morton describes the 
method? successfully used by Kills Kehey in making Autoclnonie 
trausyunrcncics of sunrise and sunset subjects. For good Auto- 
chromes of these efforts there should be clouds travelling between 
the horizon and the camera, and the sun should be a few degrees 
above the horizon, but bidden, at the lime oF exposure, behind the 
clouds, otherwise a flare spot js caused. Exposure meters arc of 
little use It is best to judge the exposure by allowing for the 
sun's altitude. The best view -point is one giving a level horizon 
and with water in the foreground. The latter makes the subject 
easier, whereas with a strong foreground the exposure lias to be 
longer and a smaller stop (/'ft instead of f\ 4) requires to be 
employed, thus depriving the foreground of the luminosity which 
pla\ s a large yurt in obtaining ,i pleasing effect Where necessary, 
the foreground may be shielded by holding a card, covered with 
black velvet in front of the top part of the lens for a portion of 
the exposure. mo\ ing it lip and down slightly to avoid a hard line. 
Exposures range fioin four to eight seconds for the sky and from five 
to twenty times the sky exposure for the foreground. It is best 
to err on the side of over-exposure A developer found suitable is 
Hodinal of 1 : 20 or 1 : 50 strength. - B.J. “ Colour Photography,” 
Supplement. Dec. 4, 1914, p. 47. 

Purr Whit*'? in Autorhromr$.- For securing pure whites in Auto- 
chrome transparencies. Adam Black recommends the use of a 
bichromate instead of a permanganate reversing bath; also the 
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keeping of the plates for a time between exposure and development. 
If the greatest purity of the blues is aimed at, the plates should be 
developed as soon after exposure as possible. — “ B.,).’* rolour Pho- 
tography Supplement, Sent. 3. 1915, p 36 

JR x posu rf and Jhi'fJo/anrnt of J u toe firmin'*, ft. A. Bionuunn, in 
a paper before the Birmingham Photographic* Society, dealt with 
the methods of exposure and development found best in experience 
in milking Autoehronios of specially difficult subjects, such as 
finished motor ears and other articles of manufacture. Adopt- 
ing MM. Lumrere's standard of exposure- viz., 1 sec. at. / / 8 in good 
light- with a normal subject, he had found that the inn cased ex- 
posure for each reduction of the diaphragm worked out at 2 i times 
whatever the actinic, strength of the light : that is to sa\, if at fill 
the exposure required was found to he 2 mmuimIs. then at /Ml this 
would he 5 second*, at f 10 12 ], .seconds, and so foifh. 

The same rule also applied to the fietinometer values. ]f an 
aetiiKuneter light fc"t of 3 seconds iudiiated an exposures of 1 second, 
a test, of 12 seconds would indicate, an exposure of (>4 seconds, 
instead of 4 seconds, a® in ordinary practice. 

The subject \ . lines arc also impoitant. It seems baldly possible 
to obtain good Autocbromes even of distant subjects with less ex- 
posure than half-normal, and near subjects, of course, require 
double normal. For interiors, limmal exposure for general views 
and double for near objects practically covers the ground, very 
near objects, photographed 1 <> a relatively large scale, being 
separately considered on their merils, using the near position as 
a basis. 

As regards development. Mi. therm, um had found that the 
maker's preemption of 2]. minutes’ time of development with a 
1:4 Quiuomc.t developer tended h* oxcr-dcx eh.p the. bright high 
lights: it was found iien*:,s.'i,)y to graduate the strength of the 
developer according to the bright in s.** of the suhjcci. \n average 
strength of tin* developer w*a«- 1 : H. One of 1.4 strength was used 
only for very dark subject*- and jiitwior.s or for known under 
exposure. For Mibjeets in t-lie lm»/htc c t MinlighJ. and those of an 
open character the best strength was J : 10. Feu- subjects Without 
sunshine 1:6 was a good strength: 1 :8 for those in diffused sun 
shine. 

In practical developn enl work ho adopted a modified factorial 
system. Wot king with a green safe light, he poured on tire Quino- 
met soluf ion and began to count seconds. At tlu* first sign of image 
showing, ignoring the sky in landscape subjects. he roxered up the 
dish, squared the time of appearance, and tmiHi]ilied the result by 
four. Thus --first appearame, 6 .seconds ; time of total development, 
2 minutes 24 seconds; that is to say, 6 multiplied by 6 equals 36, 
multiplied by 4 equals 144 seconds, or 2 minutes 24 fierond*. 

If the first, appearance were longer than 15 seconds, then it, was 
a sign of under exposure, and the proportion was to be increased to 
1 of Quinomet to 4 of water, and the development continued for 15 
minutes. It is only by the above method that one could he tolerably 
certain of obviating the hard and metallic greens and securing the 
true blue and white skie*. 
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Immediately after the fiist development the plate should be placed 
for two minutes m the alum bith (saturated solution) when the 
white light might be safely t timed on 'lhe phte should then be 
imbc.il will loi one minute befoie ill icing m the leuifr ng bath, 
after which, in r* once more will nnsing it was again haidoned f&t 
two mu uU*s in the alum 1> ith ic developed ind washed for hve 
minutes 

Foi the rc wrung bath Mi Hum inn did not idopt the usuil 
.< d jiorni hi iti but pretence! bulnoin te Hi giw his form ul i 
for this is Potiv, biihiomilt 2 grins ulj hunt Riel pure, 4 
mifi ns , w mi 1 o/ 

Lwo mot iss itnl pi mts Ju in l ted upon in tin ibo\i piouss 
win — hnsfl} tin i*i in liitli ill i hist elt\t lojmii nt uid 
Hicinlh w ishmg the pliti thueuglih ittawnds 1 o t ike all pri 
< lutions lginst tin risk oi li hn„ i blisi nn h tin method of 
wasliint? w is .Iso impoil mt I) > not so.k the pi ilt in still 
niter uig d All Jlieimuiu but iithu wish with a gentle 
slie nn of wdir luniung o\u its mufu< B T Colour Photo 
graph v ’ Supplement Timing 1 1915 p n 

! c/to im \fitn fat ( </ ui in / ()t 1 i // / Pint It B Don onv 

has destnhid . <omj uml dnl foi u&i \ th the \\ \ nno Hunteji 
exposure rnetei b\ in. u s if wli 1 no eliin^m^ of ehils is m e« 
«hi\ when us hi ^ l>)th old him u I i »'< ui pi it c when m tin fide! 
Tins com inn net is stuiml b\ limn' the dill tiinspuint 

To miki this iinprow mint tike eft the elul of the meter and 
remove the \ at rush fioin the. antic of the fi\ed disc thus exposed 
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I mts \\ Ik i\1j n Dial i milt c i liownin tippli 

Draw (hue emkh 9o in 6o in .ml 4 u d unit us Iijit!> m 
peiieil on the. eh me d surface l uu., t lie outt-i scale illusions ae a 
guide, draw twuity tour lftdial lines bUwtui tht two outer pencil 
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circles, forming twenty-three spaces, which will thus correspond 
with the spaces on the outer scale Commencing with the space 
opposite 64, number the spaces as follows — 

130, 86, 55, 35, 22, 14 9, 6, 4 2' 2 1J, 1, 2 3, 

3/8 1/4, 1 6, 1 9, 1/14, 1/20, 1/30 1/50, 1/80 and 1/120 

This is the attinomtter and cxposuie scilt for colour plates 
The lines of this m lit between 22 14, 4 2^ l ^ and i, J, aio 
prolonged to mtti tin binallest emit and + 2 1 } 1, and 

+ i wntttn m the spaces founed, to ict is i light \alut si ile 
It ib bust to u«c ted wateipi inf di awing ink in these m w stales 
When the ink is thenoughl) dr\ tin penul cnel s nny t* can 
fully eia*ed with t oft indinul bn md the dis vaimshtd with eellu 
loui viinish 

If my elilliculty is expiucw d m matkin^ the m ii< s on the 
eclluloid surface the> nny lu di iwn on pipci cemented into place, 
and then varnished I he disc v ith the added s< ilis ie tdiown in 
T i T 1 



lhe dnl is midi bv c pying flit W\nm i tinny 1 scale in 
black iik on in annul ir piece of ptpn 1 4 m i utsidi mil i m 
inside diamttci I his if ceincntid with ct Haloid \ mush to ,i <n 
cuhi pun ot ti mspaiuit (tlluloul 14 in di mulct l> abi at 02 in 
thick 

r iwo h Its to take the pi v e t stud md 1 nob foi tin mm, e uipJeti 
the dial — fcee lig 2— which can now lu snipped into pJtei It 
will be noticed thit all the hcile* on the fixed disc tic viable 

When using the meter foi oidinuj plitcs the two scales in blink 
are used in the orelmaiv wa\ 

For coloui plate* when the li n lit stum eniu^li t el nl in the 
paper to full tint m less thin one q n n t< r ol i minute the spied 
nuinbei of the plate \nt >< hi urn 1 14 1’iget I 20 is e tagamet 
the actinonuter time on the ltd s ah and the count e vposuif inti 
off opposite the etop ust d 

The light vaJ lie scilt lndicitcs the number of spices the speed 
numbei of the plate mued be set foiwaid when the aet mounter time 
counted m minutes , comes within the limits shown thus making 
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allowance for the much slower action of poor light upon colour 
plates. 

The. following examples will make the uae of this scale clear : — 

(1) Autxwhrome plate.— Actiuomcter time, 22 sec. — jj min. Light 
scale opposite |j show's -1 Set F. 14 on dial half a space forward — 
i.e., between 22 and 35 on the colour scale and opposite the stop 
used, say , F. 8, which is midway between 6 and 9— -count the ex- 
posure as sec. 

(2) Autochroinc plate. — Aclinniiieter time, 35 minutes. Light 
scale opposite 35 gives -4- 2. Set F. 14 on dial two spares forward 
of 35 --that is, opposite 85 on the colour stale - and read the ix- 
posnro for a stop of F 8, as 22 in ill 

The new scales are as simple to use as the ordinary one*, while 
the advantage of having all tin* information on the meter, leaving 
onlv the plate speed number to It ■ leincinbored. greatly lessens the 
difficulty of exposure with colour plates. 11 J. “Colour Vhoto- 
grapby ” Supp. , Aug. 6, 1915. p. 32. 

COLOUR PRINTS FROM SCRKRN PLATK XKGATIVKS. 

Srrecn Phitr f'nlour Prints. — J. and K. Rhcinbcrg have patented 
a. process for the produetio.ii of colour prints on paper by a sercen- 
pla-te process from negatives -likewise exposed in the camera through 
a mosaic colour screen. In the production of the positive print 
another colour screen is employed (the viewing colour screen) which 
may be on a. tra.nspa.vcnt or ojwque foundation, and which is 
covered with fine dots or lines in the same regular pattern as that 
used for the negativ e, so th.it it registers with the same, but in 
which the colours are of the kind used in subtractive colour mixing 
- namely minus -red. minus green and minus blue; in other words, 
greenish-blue, magenta, arid yellow' ivapcctivilv. 

The fact of the colours used being those i>rdimi.rilv employed 
for subtractive colour mixture de-os not in itself condition that 
the screen aids according to that piinciple. in fart so long as the 
screen is not- treated in any way and the separate colour patches 
lie. next to one another it. ads on the eye according to the prin- 
ciple of additive colour mixture, hut this viewing screen is 
turned into one uhith aits accoding to the principle of sub- 
tractive colour mixture by getting rid of the colours in part and 
causing those left to run into one a .noth or or mix. The getting 
rid of the colours may be effected by dissolving thorn out. by 
bleaching them away by the action *.f light, or in one modification 
of the process simple by covering them by a- white or tinted 
dopes' t or p'gnmnt. The mixing of ihe colours may be effected by 
chemicals which cause them h* tra,n>fusp into one another, or by 
the action of hi at or mechanical pressure or both on the films 
funning the vehicle of the colours. It is this pi mess of changing 
a colour scrcon acting on the additive colour- mixture principle 
into one winch acts according to the subtractive colour-mixing 
principle which forms one of the chief features of the invention. 

The actual -process of making a colour photograph is as follow's 
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Using the talking colour screen, a negative is made on a separate 
panchromatic -plate in the ordinary way. The taking screen is not 
required any further, and can be used again for other photographs. 

A viewing colour screen is now taken, consisting, say, of a film of 
soft gelatine or any other suitable colloid, impregnated with the 
coloured dots or lines, and sensitis'd with any suitable medium, 
such as potassium bichromate. This is exposed through the .nega- 
tive, taking oaro that it registoro in snr.li a. way that the lines or 
dots of the negative corresponding to the red lines or dots of the 
taking colour screen arc superimposed on the minus red (i.o., 
greenish blue) lines or dots of the viewing screen. Similarly the 
Lines or dots of the negative corresponding to the groom and hluio- 
violot lines or dots of the taking soroc.ii must respectively regimtor 
with the minus green (i.e., magenta) and minus blue (i.o. yellow) 
lines or dots of the viewing screen. The viewing screen is now 
treated in exactly the same way as if it were an ordinary carbon 
print, that is to say, it is transferred on to a support which 
may be temporary or Dual, and is developed m water. This will 
dissolve out the screen entirely in the while portion of the picture, 
all the colours will be left m the black portion of the picture, 
the yellow* lines or dots ooaishating of .red plus groen, and the 
magenta lines or dots consisting of rod phis blue will bo left in the 
red portion of the picture. The aorecn is now acted upon with 
n.ny chemical, such as a solution of ammonia, which will act on 
the gelatine and -cause the neighbouring colour dots to run into 
one another, or mix. thereby producing the desired subtractive 
colour effects. The white parts of the picture, will have been 
loft fiee from all colour, the black parts will now appeal .black 
or very dark just in the same w.iv as when the three minus colours 
are superposed in ordinary three-colour printing, tho ml paiUtf 
of the picture will appear red because the yellow (red plus groan) 
linos or dots and the magenta (red pin s blue) line'. <tr dots have 
run into oni' another, and now chiefly transmit or ri*fl«»ot the com- 
mon component re<l. Finally, we may if desired retransfer the 
aereon on to a final supjKut. To e<*ure better gradation of colours 
this final support may take the form of an ordinary black and 
white or monochrome positive, < \ to winch the S'-reen is trans 
forred in register. — Eng. Pat. Ni 22.9. 7 id. 1913. “ B.J Nov. 6, 
1914, p. 823. 

•T. and K. Rheinberg have patented a modification of the process 
of producing multi-colour pit tures described above. Experiments 
have shown that a very slight .spread of the colours of the lines 
or dots into the neighbouiing elements suffice-, to secure an approxi- 
mation to correct colour rendering in the pictur* 1 . and that the 
slight amount of trah.dnxirm which inevitable occurs as a result of 
the process of removal of the colours is in itself Miffioient fo yield 
a multicolour picture which may he considered sufficient! v good 
for some purposes. Such pictures' are improved by a more complete 
transfusion of the colours, but &o long as transfusion, however 
slight, occurs, a passable colour p/ctuvr i* obtained Ene Pat 
So. 22,764. 1914. April 23, 1915. p 275 



: |02 THE BRITISH JOURNAL PHO TOORAFBlC ALMANAC, {ttft* 

i • . 

Three-Colour Prints from Screen-Plate K egativts.— J. il. 
Christensen has patented further improvements in the preparation 
of three-colour prints from screen-plate negatives. Tnree pieces 
of paper or film are coloured with dyes which are for instance 
complementary to the coloured elements of the screen-plate, and are 
coated as indicated m a previous patent. These papers are one 
at a time brought into contact with a single plate or lilm containing 
a solution of developer, and illuminated through the coloured nega- 
tive by light which in each separate case is complementary to the 
colour of the coloured paper. During the exposure, the developer 
will act upon the sensitive film, and dye will diffuse into the plate 
containing the developer in accordance with the intensity ot the 
illumination. After all three coloured papers have been m contact 
with the developer plate and yielded dye to the same, a picture 
in the natural colours of the object will then be obtained, which 
can either be mounted on paper, in which case a paper print is 
obtained, ot be used as a positive transparency. When the screen- 
plate negative and the develojier plate are kept in firm connection 
with each other, no registering of the coloured papers is required. 

The three coloured papers can be produced by coating paper with 
coloured solutions of a colloid, or they can l>o produced by soaking 
(for instance) gelatinised paper in dye solution. 

Paper is preferably used in which the dye solutions do not pene- 
trate too deeply into the fibres; for instance, baryta paper. 
Ordinary white photographic “ bromide paper ” coloured by .soak- 
ing can be used. 

The dyes used are Edit grun extra blaulich (Beyer) Echtsaiire, 
Fuehsin G. (Hbehst) and pmatype yellow (fiodist), with addition 
of some formaline. Particulars are given in the Patent Specification 
of the preparation of these papers. 

The printing proper is now effected by placing colour nogativc, 
the developer plate containing the developer, and the above-named 
picture film of porous nitrocellulose in a printing frame in the order 
named. These arc kept in firm connection with each other by suit- 
able clamps, in order not to wet the negative, which is preferably 
varnished, or a celluloid film may separate it fiom the developer 
plate. Then the yellow paper is placed with the film side against 
the picture film, the printing frame is closed and exposed to blue 
light -through the colour negative, for instance, by means of a suit- 
able blue light-filter. In the course of some minutes the yellow dye 
is diffused into the picture-film in the places whore the blue light 
passes through the colour negative. The yellow paper is now re- 
moved and the same process is then effected with the red paper, 
which is illuminated with green light, and finally with the green 
paper, which is illuminated with red light. When these three opera- 
tions are finished, the picture film which now contains the picture 
is placed in a solution of copper salt, to which is added a little 
acetic acid. Thereby the picture becomes clearer and the stability 
to light, which is initially groat, is increased, and the developer 
"solution is at the same time washed out. Mordants other than cop- 
per salts may, of course, also be used, and the dye used may be 
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replaced by others, or modified bv adding other dyes Eng Put 
No. 13)260, 1914. " B J*, M Feb. 6, 1916, p. 00. 

Colon t Prints ftom Scretn Pints Trunspari ncies J F 
Phoinlon his patented the u»*c of p.ip< i u ited with «i K 301 ot 
fine dots or lines of sensitised coloured goUtino in <103 desired number 
of colours, for the production of prints tiom much plate negative* 
Mich as those on tho Autochioim plili The \ai iouh colours 
forming thn coiling arc embodied with gel it me emulsion, or with 
plain gelatine, which is then lcndercd mii it ve b\ means ff a both 
of bichromate Eng Pat No 13 711, 191 * B J /’ July 16, 
19L5 p 467 


Kn ro 1 iik Ah»rkvi 41 io\s 01- Tournals guoTPi> in “ Epitome 
oi- Progress," wirn Ammi ssks 


f\\e puh’isb this list of j nntuls 1 m pieuous >tars, for tho reason 
that it is piac bicalh a e oinpletn directory of the photo^r iphu joumuls 
thi >ughout the. world hut it should l>^ inoiitionc d lh*l dunug the 
past twelve month ni 1 reiifh (unnan 01 Aiistiim phot graphic 
public itions have r« m h d us w ith the r\ t < ptn n of I ho ' Photo Revue,' 
which is now published month h In J1 1 A I 


44 A. P 

4 Amer. Phot ’ 
“Apollo” 

4 Atelier ” 

44 Aust Phot Journ 

44 Aust Phot Rev ” . . 

44 B. J." 


“The Amateur Photographer and Photo 
graphic News 

Ila/tll, \Satnon V. \ 1 iy, Ltd, 52, Long Acre 
I ondon, W C, » 

“American Photography ” 

221, Columbus Avenue , Boston, Mass ,U BA, 

44 Apollo ” 

Albrechtfltrasse 39b, Dresden A 10, Oerman> 

44 Das Atelier ” 

W Knapp, Halle a/flaale, Germany 
44 Harringtons’ Photographic Journal ” 

Harringtons , Ltd , 380, George Stroe t, Hydnoy 
Australia 

41 Australasian Photo Review ” 

Kodak (Anstralasm), Ltd , 379, George Htieet, 
Sydney, Australia 

44 The British Journal of Photography ” 
Henry Greenwood A Co , LM , 24 WMirn t « 
Btrort, Strand London \\ < 





* B.J.A.” 

“ Bild ” 

“ Bull. Beige ”. . 

4 

“Bull. Soc. Fr. Phot.” 

“Bull. Phot.” .. 
“Cam.”.. 

“ Cam. Craft " . . 

“Cam. Work”.. 

“ Chom. Nows ” 

“Chem. Zoit.”.. 

“ D. Phot. Zeit ” 

“ Der Amateur ” 

“ Der Phot.” . . 

“ Edor’s Jahrbuch ” . . 

“ II Prog. Foto.” 

“ Journ. Phot. Boo. 
Ind.” 

“Journ. Roy. Micr. 
Soc.” 

“ Journ. S. C, I.” 


“ The British Journal Photographic Al- 
manac.” 

Henry Greenwood <fc Co., Ltd., 24, Wellington 
Street, Strand, London, W.C. 

“Das Bild.” 

None Photograpbisobe Gesellschaft, 27, Rie- 
mensstrasse, Berhn-Stcglitz. 

“Bulletin de l'Association Beige de Photo- 
graphic.” 

C'h. Puttemans, Palais du Midi, Brussels. 

“ Bulletin de la Sooi6td Franpaise de Photo- 
graphic.” 

Gauthior-Villars, Qnai dos Grands-Augustins, 
55, Paris, Franco. 

“ Bulletin of Photography.” 

210-212, North 13th Street, Philadelphia, U.S.A. 

“ Tho Camera.’ 

210-712, North 13th Street, Philadelphia, U.S.A. 

“ Camera Craft.” 

413/415, Call Building, San Franninco, Cal., 
U.S.A. ; and 3, Wine Office Court, Fh-i-t 
Stieet, London, England. 

“ Camera Work.” 

Alfred Htirglitz, 1111, Madison Avenue, New 
York, U.S.A. 

“ The Chemical News.” 

E. J. Davry, 16, Newcastle Street, Farringdon 
Street, London, E.C. 

“ Chemiker Zeitung.” 

Dr. G. Krause, Cothen (Anhalt), Germany. 

“ Deutncho Photographen-Zoitung.” 

K. Sehwier, Sophien Strasso 4, Weimar, Ger- 
many. 

“ Der Amateur.” 

MondseheingasBe 6, Vienna VII, Austria, 

“ Dor Photograph.” 

L. Fern bach, Bunzlau. 

“Jahrbuch iiir Photographic und Repro- 
duktionstechnik.” 

W. Knapp, Halle a/H., Germany. 

“ II Progresso Fofcografico.” 

K. Namias, 36, Via Sectembrini, Milan, Italy. 

“ Journal of tho Photographic Society of 
India.” 

40, Chowringhce, Calcutta, India, 

“ Journal of the Royal Microscopical 
Sooiety.” 

Williams & Norgate, 14, Henrietta Street, 
London, W.C. 

“ Journal of the Society of Chemical In- 
dustry.” 

Yacher A Sons, Ltd., Westminster House, 
Great Smith Street, London, S.W, 
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“JouriL Soc. Arts" 


“ Journal of Lhe Uoval Society of Art' 1 ” 

G. Bell A Sons, Ltd., York House, Portugal 
Street, London, W.C. 

44 Knowledge ” .. 

• • 

44 Knowledge.” 

Knowledge Publishing Co., Ltd., 42, Blooms- 
bury Square, London, W.C. 

44 Le Phot.” .. 

• a 

44 Le Photo Journal.” * 

22, Rue Vurenna, Paris. 

‘ 4 Mon. Phot ”.. 

« « 

“ Le Monifceur do la Photographic.” 

17, Rue dos Moines, Paris, France. 

44 Nature ” 


44 Nature.” 

Macmillan A Co., Ltd., 8t. Mat tin’s Street, 
London, W.C. 

“ Oest. Phot. Zeit.” 


44 Oesterroichischo Photographen Zeitung.’’ 
Ocsterreioher Photographon-Verein, Vienna 
I1I/I. 

“ Opt.” , . 


“ The Optioian.” 

Gutonberg Press, Ltd., 123, 124 & 125, Fleet 
Street, London, E.C. 

“P. M.” 


“The Photo-Miniature.” 

103, Park Avenue, New York, U.8.A. 

“ Pharm. Joum.” 


44 The Pharmaoeutical Journal.” 

72, Great Russell Street, London, W.C. 

-Phil. Mag” .. 


41 The Philosophical Magazine.” 

Taylor * Francis, 7A, Red Lion Court, Fleet 
Street, London, E C. 

' Phil. Trans.” 


41 Philosophical Transactions of the Royal 
Society.” 

Harrison A Hons, 45, St. Martin's Lane, London, 
W.C. 

44 Phot.” 


“ Photography and Focus.” 

Iliffc A Sons, Ltd., 20, Tudor Street, Loudon, 
E.C. 

“ Phot. Chron.” 


41 Photographische Chronik.” 

W. Knapp, Halle a/Saale, Germany. 

“ Phot. Couleurs ” 


44 Lia Photographic dos Couleurs.” 

118, Rue d'Assas, Paris. 

14 Phot. Indus.” 


11 PhotographiBche Industrie.” 

31, BJlicherstr, Berlin 8 61, Germany. 

44 Phot. Journ.” 


44 Journal of the Royal Photographic Society 
of Great Britain ” ( 44 The Photo- 
graphic Journal”). 

Harrison & Sons, 45, Pall Mall, London, &W. 

“ Phot. Korr.”.. 


41 Photographische Korrespondenz.” 
B&ckerstraBse 6, Vienna 1, Austria. 

* 4 Phot. Kunst” 

• * 

44 Photographische Kunst.” 

Paul Heysestrasse 29/31, Munich, Germany. 

33* 





'ra* DtiTisit toiikAt tick 




hot. 3 ourn. America.’* “Photographic Journal of- Am rci.’V 

(formerly “ Wilson's Photographic 
Magazine 1 ’). 

122, East 25th Street, New York, U.S.A. " 

“ Photographische Rundschau.” 

19, Muhlweg, Hallo a/8. Germany. 

“ Photographic Scraps." 

(discontinued January 1915). 


.<* phot. Band." 
“ Phot. Scraps ' ' 
.“Phot, Times " 


44 The Photographic Times," 

135, West Fourteenth Street, New York, U.S.A . 


4 Phot. Welt ” 

“Phot. Wooh.” 
“Photo-Era” .. 
u Photo Gazette ” 
14 Photo-Rovue ” 
,u Photo- Woclio ” 
44 Photographic ’ ’ 


44 Photographisohe Welt." 

(M. Eger), 4, Gabelsbergerstrasse, Loipsic, 
Germany. 

44 Photographisches Wochenblatt.” 

13a, Gcruhiner Straase, Berlin W. 

44 Photo-Era." 

383, Boylston Street, Boston, Mass., U.9.A. 

44 Le Photo Gazette.” 

1, Rue de M^deoip, Paris, Franoe. 

44 Photo-Revue.” 

118, Rue d'Assas, Paris VI, France. 

44 Photo- Wochc." 

6, Lictzcmsco Ufer, CharlottonburR, Berlin. 

44 La Photographic.” 

118, Rue d’Assas, Paris, France. 


“Phys. Rev.” .. 
44 Proc6d6 ” 
“Rev. Trimest." 
44 Soi. Arner.” .. 

41 Sonne ” 


41 Tho Physical Review.” 

41, North Queen Street, Lancaster, Pa., U.S.A. 

44 IjO Proc6dA” 

150, Boulevard de Montparnasse, Paris XIV. 

44 Revue des Travaux do Reoherches.” 

A. Lumtore et sea Fils, Lyons. 

44 The Scientific American.” 

Munn & Co., Inc., 361, Broadway, New York, 
U.S.A. 

44 Sonne.” 

Kaisor-Platz, 18, Wilmersdorf, Berlin. 


44 Wiener F. Phot. Zeit.” 

44 Wien, Mitt.".. 
•‘.Wilson’s” .. 

^'Zeit. flir lnstr.” 

41 Zeit. fiir Repro." .. 
V Zeit. fur Wise. Phot." 


“ Wiener Froie Photographen Zeitung." 

GuHtav Walter, Alsorstrasse 71, Vienna VIII, 
Austria. 

44 Wiener Mitteilungon.” 

Graben 31, Vienna I, Austria. 

“ Wilson’s Photographic Magazine,” now 
* 4 Photographic Journal of America.” 

122, East 25th Street, New York, U.B.A. 

44 Zeitachrift fiir InatrUmentenkunde.” 

JuliUB Springer, Berlin, 

44 Zoitsohrift fiir Reproduktionstechnik." 

W. Knapp, Halle a/Saale, Germany. 

44 Zeitachrift fiir Wissensohaftliohe Photo- 
graphic. ” . . 

J. A. Barth, 16, Ddrrienstrasse, Leiptic, Gar* , 
many. ,w 
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BRITISH RESOURCES IN THE 
MANUFACTURE OF PHOTO- 
GRAPHIC MATERIALS AND 
APPARATUS. 

Till 1 DITOR 


l suaVtf m the 1 hmnat ne Unot n eonwh table number of 
pages mch year h a tei low of neu inti oductwns mth < nay of apparatus 
( ondition s at the opening of the sea nd yeai of the ruropean uat ate 
such as to lead //s to SHsjrend that featuie (jn / t> uplau it hi/ another 
note a Injt ately sen mg tin interests if t u finish photographic 
nuhist y J hi tunes }uiu not Uni propitious fat tuu youth huyas 
h in mint/ of Hum had othci mteiesfs , and vial ns him had enough to 
d ) in dcaltt i j with U elinual diifuultn* oi in mn ym / nit 0 < nun merit 
t< uti a t 

riictefoic thi on vuon ha venal to us a titling on on a luck to 
pass in mu u the usouiu s r r thi l nited Kingdom m tin supply of the 
phologutphie uyuisxtis in ihur demand l Jns I Imamu tomes into the 
hands of buyers lot /* and small in all jails t tin globe niul om 
leueu so n e hope, mil It >/ sen id t ttum in si on in / n hat Great 
Biitam can d< in the unions bi meins </ phot igiaphu manufaituir 
In that innspiftus u c lime mdndtd also (I i j> ilttrh ns if rntmn i elf 
h noun tins < f FnUntt nati mality as uel as those of tin tin American 
companies u hose goods aie jn eminently upon tin mail et in this fount* y 
It is hardly necessary to eeplatn that m tin pay* s uhich follow ue 
au unable to refer to each and tuny aituh oi exen to any inrhndual 
m ami fact uni tonnetUd mth the yhe tog laphic trade Tl« have had to 
take abroad vicu and it is as such that this car time feature of the 
present Almanac is offered, m the aspiration ttiat u hen peace is at length 
restored all flections of the photogi aphu haling community m this 
country may benefit by the emphasis tohuh oe hue laid on the produc* 
t* ve resources of this count i y. 
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PLATES, FILM, AND PAPERS. 

Autotype Co . — As the first manufacturers of materials for carbon 
printing under the patent of the late Sir J. W. Swan, the Auto- 
type Company have naturally token the leading position in connec- 
tjon with tlie process and have consistently maintained it by the 
high standard of their manufactures. At the present time they 
make tissue in nearly forty different colours, in itself a technical 
achievement, since the Company have invariably made it a principle 
to use for their tissues only pigments of unimpeachable permanence. 
The series of transfer papers likewise runs into a considerable list, 
embracing papers thick and thin and of rough or smooth surface 
suitable for large and smull woik. The colour charts, consisting of 
a series of finished prints prepared by means of various tissues and 
transfer papers, show the exceedingly fine range of effects obtained 
with the Autotype materials. Carbon, it may be remarked, lias 
experienced something of a re\i\;il of late among tin* better class 
of professional photographers owing to t lie increases in the ei*t 
of chemicals .and as a eoiise.qiieine of the greater or less disturbance 
which has inevitably been caused in the manufacture of silver 
printing-papers as the result of the war. The carbon printer, 
requiring only bichromate and alum, has been fortunately almost 
entirely free from the vagaries of the chondral market 

Wc -should also refer to a quite recent Autotype introduction, 
namely, v\liite tissue for printing bv the carbon pioooss from a 
porutive. The effects produced are unlike those by any photographic 
method, tlie shadows of the subject being fanned by the duik 
support to which the developed print is transferred. The process 
•allows of some exceedingly pleasing and novel effects in portraiture, 
iwnd has industrial applications Mich as the making of labels on 
wood or other surface in which the natural texture of the material 
is retained. 

It, should be added that a more recent special branch of tlie 
Autotype Company's business lias been the manufacture of tissues 
specially for rotary photogravure. Their tissues for this process 
have Ik'Cti used by almost every house of note in this country a/nd 
America The “ (15 ” tissue is perhaps the most- generally 
employed owing to the delicate character of the resist obtained 
with it- through which the process of etching ran he easily watched. 
Another tissue. “ Diapodlix e ” No. 171. is also used largely for the 
making ot positive transparencies used in rotary photogravure, its 
matt surface on the glass allowing of ample retouching being done 

without- the use of a medium. Rotogravure is still a process in 

which there is much to be learned, and therefore it may be of 
interest to sav that the Autotype Company are always glad to 
Iheir advice and HAsisrtaiiice to -customers encountering 

difficulties. Address: 74, New Oxford Street, London, W.C. 

■ Baryta, Ltd — In several respects special notice is deservedly 

claimed by. this comparative new comer among manufacturers of 
photographic materials. In the first place, Messrs. Baryta, Ltd., 
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are manufacturers of photographic papers from start to finish, that 
is to say they “baryta-coat” the raw paper, not only for bromic! o 
and gaslight emulsions but also frtr print out gelatine and collodion 
emulsions, which latter, a,s is well known, c.ill for the highest degree 
of tho haryta-roator s skill and experience. In their newly- erected 
factory at Watfoid, Herts, they arc able to carry out this, important 
and delicate baryta coating upon a very huge scale. 

Tliey are also themselves maim fact mors and routers of tho finished 
emulsion papers, and in this branch of their business have the 
advantage of co-ordinal ion between the process of baryta coating 
and that of making and applying the sensitive emulsion. It is 
again a well-known fact that baryta coating requires to he done 
particularly with regard to the character of the sonaitivo emulsion 
which the paper is to hear, and. therefore, a linn which conducts 
both branches of manufacture under ono m>f is obviously particu- 
larly well equipped for ensuring the high quality of its finished 
products. Messrs. Baryta, Ltd., arc manufacturing bromide papers 
m fh« customary icrii-H of surfaces, and are. also issuing a series 
ot gaslight papers, .some of which are of quite special character. 
Their standard grade of gaslight is “Sunlox,” a paper of some- 
what greater sensitiveness than the average stock gaslight paper, 
and of remarkable quality as regards gradation, non liability to stain 
and stress markings, and in its .hardened emulsion, the latter 
resisting practically any conditions <>f lieat which aro liable to occur 
in manipulation “Sunlox*' is made in both soft and vigorous 
grades. Another series of gaslight papers are. tlioso specially mude 
for professional use, about tho same speed as “Sunlox '* but some- 
what softer in gradation, yielding prints of warm black colour and 
readily amenable to the production of warm-tone prints by greater 
exposure and retrained development A special feature of the 
papers is their immunity to the customary bad effect of bromide 
upon tho colour of the prints. Still another series of gaslight papers 
are those to lm issued for specially high grade prints. The paper is 
appreciably slower than “ Sunlox,” but considerably moro rapid than 
papers yielding similar results. Like tho other varieties of gas- 
light paper, it is guaranteed by the makers against staining and 
frilling or blistering under any conditions. 

Two distinct novelties in printing papers are also being issued, 
one a self-developing gaslight paper. The developor for this is 
simply an alkaline bath. The paper is much slower than “ Sunlox,” 
and yields more contrast than tho iatter. It is intended specially 
for use from amateurs’ negatives. The second novelty is a paper 
whioh can be used either as P.O.P. or gaslight. As gaslight it 
yields a fairly contrastive print, whilst as P.O.P. it tones excellently 
in a weak gold bath. Lastly, we must mention a special P.O.P. 
free from silver, and therefore guaranteed to retain its original 
quality for years. This paper has the special features of quick print- 
ing, quick toning, and the use of very little gold for the latter 
operation. We have had an opportunity of trying some of the 
papers referred to above, and of examining specimen nrinte made 
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upon all of them. We j®hail take the occasion to refer to them at 
greater length in due course in the “British Journal.” Address: 
Cassio Bridge, Watford, Herts. 


Criterion, Ltd , — This Midland firm, with its factory in the 
country upon the outskirts of Bmningham, was for a considerable 
number of years a maker of papers and postcards only, although of 
late it has added plates arid cinematograph film to its manufac- 
tures. In papers it has been a pioneer in the manufacture of bromide 
and gaslight papers of the glossy and somi-glossy descriptions with 
non-liability to the unsightly stress markings which were long an 
annoying defect of emulsion papers jjossessing any distinct sheen. The 
Criterion “ Non -Stress ” bromide and gaslight pipers are, as we have 
on many occasions proved to our own satisfaction, to all intents and 
purposes free from this defect. The production of stress marks is, 
pf course, to a large extent a matter of more or less careless manipu- 
lation, but in circumstances specially conditioned to favour the pro- 
duction of these disfiguring lines and markings wc have invariably 
foiled to get them on the Criterion papers. The company was also 
a pioneer an issuing its gaslight paper, “ Cel mo," in a form dn 
which if would yield first-class sepia tones by the sulphide method. 
This was at a time when gaslight papers generally did not work 
well by the sulphide method. Criterion P.O.P. and the self -toning 
P.O.P., made with both a collodion and gelatine-emulsion, are s’.so 
highly distinctive products, the ordinary P.O.P. l>ei<ng an exceed- 
ingly fine grade of this description of paper, yielding extremely 
,-brillamit prints and exhibiting great economy as regard? the con- 
sumption of goltl roouii’cd for toning. The dry-plate# -‘pre- 

sented by a range of speeds from those of ultra iap ■» ly to the 
slow plate for photo- inech&ni cal work, and including isochromatic 
plates of medium and extra-rapid sensitiveness. Cinematograph 
film k made for both negative and positive work. Address: Stech- 
ford, Birmingham. 


Edwards , Austin, Ltd -The manufacture of roll-film for photo- 
graphic and cinematograph use is the sole and special business of 
Messrs. Austin Edwards, Ltd., whose product for photographic 
cameras is -marketed through Messrs. Houghton®, under the 
trade mark ** Ensign,” and has deservedly attained a very wide 
degree of popularity for its speed and general and ortbochromatic 
quality. Ensign film is supplied in spools ranging in width from 
I£ ins. to 7 ins., the series including ton different widths and 
representing altogether seventeen different types of spool, covering 
practically every film-camera upon the market. In the cinemato- 
graphic field the firm manufacture film for both negative and 
positive work and is a printer of cinematograph film for the trade. 
Address: Warwick, England. 

Elliott and Sons, Ltd . — The pleasant Hertfordshire town of 
Barnet, in the pure air of the country, but within half an hour of 
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the centre of London, has provided Messrs. Elliott with a aaroe^ 
under which their manufactures are perhaps more widely known"? 
than under that of the makers themselves. Barnet plates and, 
papers have long maintained a high reputation for quality and v 
distinctiveness since the establishment of the business thirty yours 
ago. I 11 plates the Barnet series covers the full range of these 
materials, ultra speed be*ng represented by the “Red Seal ** 
plate. The Barnet “ Red Diamond *’ is a slightly slower plate, 
but, nevertheless, of high speed, whilst Messrs. Elliott manu- 
facture several plates specially for portraiture. A recent intro* ^ 
duction of theirs is their “ Special Rapid,** a plate of 226 H. ?’ 
and D. which embodies the results of recent considerable research^ 
work by which the makers have been able to manufacture batch 
after batch with a degree of uniformity not hitherto achieved. ~ 
This new plate is of rapidity suitable for studio work and an&p-,$ 
shot exposures, and will doubtless enhance the makers* reputation ? 
on the ground also of its working qualities. n . ^ 

In process and lantern-plates Messrs. Elliott have their dijih'4 
tiuctive productions, the Barnet lantern plates, one of the rapid ' 
kind for cold tones and a slower plate for warm tones, being grfeat 
favourites with lantern-slide makers. We should also specially 
signalise the firm’s 4 * X-Ray** plates, introduced since the out : 
break of war, and already largely used at home and abroad. A 
further special Barnet plate is the " Stella,* * prepared for astro- * 
nomical photography. 

The Barnet plates also include a series of orthochromatic emul- 
sions, one of which, the “ Ortho Super -Speed,** is an ultra-rapid 
orthochromatic y>late, whilst the 44 Ortho Self Screen ** is of the 
class yielding a considerable degree of artihochromatic correction 
without the use of the light-filter. 

Bromide, gaslight, and P.O.P. papers are likewise Barnet pro-\ 
duetions which have attained wide popularity. The bromide,* 
papers, whilst covering the customary range of surfaces, include • 
several of distinctive quality, such as the ” Tiger Tongue’* and 
the 14 Velbro.** The former is of extra Tough surface, a paper 
of water-colour grade being used ; the latter is of velvet or car- ' 
bon surface of an exceedingly fine kind, and in great favour for 
professional contact prints, as well as for enlargement*. The gas- 
light papers are maae in the vigorous and soft grades, also in a 
series of surfaces, matt, semi-glossy, and glossy, whilst a special 
grade is the 44 Oyster-Shell,** a name which well suggests the 
pearly delicacy of the surface. Throughout the period of the war . 
Messrs. Elliott have been able still to manufacture their standard 
bromide papers upon the Rives base, thus obtaining, although at* 
a heavy cost, the quality and uniformity for which their goods 

^ «Wi noted. . 

We should also mention a further specialty of the firm — namely. / 
the manufacture of postcards in bulk quantity, a fact which wig? 
jeo doubt be noted by buyers in markets now cut off from Gem**/ 



512 , THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, [1916 

British Resources. Plates, Film, and Papers— continued. 

Messrs. Elliott are also one of the few makers of carbon tissues 
and transfer papers in a ^reat variety of colours and surfaces 
respectively, a branch of their business in which they have the 
advantage of the experience of a special department devoted to 
the making of carbon prints and enlargements for the trade. 
Address: Barnet, Herts. 

Gem Dry Plate Co., Ltd . — Though chiefly known for its manu- 
facture of 'plates, the Gem Company is also a maker of printing- 
papers, bromide, gaslight, and self- toning, the latter a gelatine 
paper. J;i plates its productions Tange over the whole field, and 
include ordinary plates, both rapid and slow, orthochrumutic ami 
panchromatic platen, process pi.d <v>, and lantern plates, as well a-, 
a plate for X-ray work. Among this great variety wp may perhaps 
signalise the Gem “Gold Label, “ a plate of ultra speed and 
quality, con tod upon specially selected glass. In the X-ray plate- 
exceptional sensitiveness to the Itrinlgen rays is secured, whilst 
the plates aje packed in one or other of three forms according to 
customer*’ requirements. They may he obtained packed in the 
ordinary way, or enclosed singly in double wrappers or in double 
envelopes, the two latter forms of packing permitting of a dark-room 
being dispensed with until the plates come to be developed 
Another specialty of tho firm is a stripping plate, manufactured 
for ready removal of iho film from its glass support for use in 
flexible form or for transference to another support, when, for 
example, a reverstxl negative is required. This stripping plate is 
supplied with either the process or lantern emulsion. Address : 
Cricklcwood, London, N.W. 

Griffin . John J. . and Son*, Ltd . — As manufacturers of printing 
papers Messrs. Griffin are perhaps chiefly notable for their paper 
of the gaslight class, “ Noototia,” which in one respect particularly 
is a distinctive product, since “ Noctona ** allows of considerable 
variation in the contrast of tho print by adjustment of exposure 
and development. Soft, results are obtained by short exposure and 
full development ; those of greater vigour, by longer exposure and 
brief development. Thus “ Noctona " is made only in one grade 
as regards contrast, but in a number of varieties -glossy, satin, and 
pearl-matt— as regards surface. Among other papers of Messrs. 
Griffin’s is their self-toning “ Col dona, yielding a wide range of 
tones by fixation in hypo only, and their series of bromide papers, 
among which is one specially made for use in the Bromoil process. 
They have also their own brand of P O.P., likewise maae in a 
variety of surfaces. Address : Kemble Street, Kingsway, London, 

Balden , and Co., Ltd. — Although not engaged in wb&t is 

generally regarded as the photo-materials trade, mention may 
appropriately be made here of Messrs. Hal den's manufacture upon 
the large scale of the sensitive papers used in quantities by engi- 
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nearing firms for the copying of plans and patents. These include 
tihe customary iron papers serving for the production of copies in 
white lines on a blue ground as well as those yielding duplicates 
m blue-black or black lines upon a white ground. Messrs, Halden 
arc also makers of a number of patterns of printing machines 
serving for the exposure of the largest and smallest tracings by 
artificial light Address: 8, Albert, Square, Manchester. 

Ilford , Ltd .- -There is good reason why the produets or the 
Ilford Company have penetrated to everv part of the world, yet 
probably many present-day useis of Ilford plates or papers are un- 
acquainted with the two resolution.-. wrought by the Ilford Company 
in photographic practice, first the, establishment, of the dry-plate 
process on a lasting basis by their introduction of plates at popular 
prices, and second their introduction of printing-out paper (the 
contraction P.O.P. had its origin in the Ilford factory), by which 
.jlbumonised paper was quickly swept from its universal field, and 
tho way paved ior the introduction of other descriptions of gelatine- 
emulsion paper. Rut whilst the Ilford Company spread its business 
m all countries by this pioneering enterprise, it has jealously safe- 
guarded its reputation by a permanent policy of maintaining the 
highest qualify iu its manufactures. At times, perhaps, in the 
past, it has not been among the first to issue a new description 
of photographic material, but it has invariably justified any con 
servative instinct* by the perflation to which it has brought each 
successive new product before placing it upon the- market. At tho 
present time its manufactures cover trie whole range of photographic 
materials. As regards plates individual tastes vary, but those of 
the Ilford brand enjoy a reputation second to none. The Ilford 
“ Ordinary, ” which was thought fast, in the early days of dry pinto 
photography, lias been altogether outclassed by plates such as the 
■‘Zenith” ami “ Monarch,” the latter on its introduction mark- 
ing a notable step in ad\ance in its combination of extreme speed, 
quality, and fineness of grain. The Ilford orthoehromatic plates 
include the medium speed “Chromatic” and • tho more sensitive 
“Rapid Chromatic” and “Screen Chromatic,” whilst in addition 
the.ro is tho Ilford “Panchromatic.” Plates specially for photo- 
engraving and for X-ray work have also long been a specialty of 
tho Ilford Company, whilst the lantern -slide worker is catered for 
by a bromide plate suitable for black and warm-tone slides, as wcil 
as by the “Alpha” lantern-plate, the latter a unique material for 
contact slide making and giving a wide range of tones, red, brown, 
sepia, purple, and blue, of remarkable brilliance and transparency. 

As regards* printing papers, Messrs. Ilford, Ltd., are associated 
with distinctively fine manufactures. Their P.O.P., for many years 
the standard of this description of paper, is still made in tbe glossy, 
carbon-surface, and matt varieties and has recently been supple- 
mented by a tropica] grade, with hardened gelatine film for use in 
the most trying climates. Ilford bromide papers cover a range of 
surfaces and tints which provides almost every step from a high 
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gloss to a canvas effect. In particular the smooth and rough grades, 
in white and cream, of tiheir platino-matt bromide papers exhibit 
a natural surface which has rendered them highly popular. The 
44 Bromona ” papers are of the rapid class with the distinctive 
feature of being coated on a base of cream, grey, sea-green, or 
aquamarine colour, each in conjunction with a surface texture 
of pleasing roughness. These papers are unique in the effects they 
permit in enlargement work. Ilford gaslight papers arc made m 
three grades for use with average, contrasty, or net negatives, whilst 
among self-toning papers the firm is represented by “ Intone ” a 
paper yielding a wide range of tones without a salt or extra bath, 
that is, with hypo only, and by 44 Hyptona,” a self-toning paper 
of collodion emulsion. Lastly may bo mentioned the firm’s collo- 
dion P.O.P. for toning with cold or platinum, or by the customary 

S rooess of first one and then the other. It should be added that the 
ompany is one which has constantly lent its assistance to users of 
its goods by the issue of technical booklets dealing with methods 
and formula?, and with the difficulties most commonly en- 
countered by the inexperienced. Address : Ilford, London, E. 

lUuKjwoith , Thomas, and Co., Ltd. — Messrs. Illingworth occupy 
a distinctive place among photographic firms from the fact that 
they are manufacturers only of materials for printing processes. 
They do not make plates, but their production of bromide and 
gaslight papers and postcards is upon a very large scale, and is 
conducted in one of the most modern factories established some two 
years ago as a necessity of the firm’s expansion. In normal 
conditions they are also 'makers of P.O.P. and self -toning paper, 
although at the time of preparing these notes that branch of manu- 
facture is temporarily suspended as the reeult of disturbances in 
the supply of raw stock. The bulk, however, of Messrs. Illing- 
worth's business, we should judge, is in bromide and gaslight 

P apers, of which they make a very full range of grades and cur- 
aces. As regards the bromide .paper, the varieties include the 
customary trough and matt surfaces specially made with a view to 
the working-up and colouring of enlargements and other large 
prints. The “ Ivory Matt ” is a dead matt specially suitable for 
small work and adapted for working-up and for artiste’ work* 
with a knife. The Illingworth 44 Zelvo” is a paper of velvet-like 
surface— that is to sav, with the slight sheen well suited for small 
prints and for half-lone reproduction. The glossy paper is made 
of slight mauve tint, which, with hypo-alum tonine, yields a colour 
closely resembling a good P.O.P.. whilst specially for the pur- 
poses of the Press photographer a glossy paper of extra contrast is 
made with non-Iiabilitv to stress marks. 

The above series of bromide papers has more recently been sup- 
plemented by an extra quality of paper, 44 Bromide ‘de Luxe,” 
yielding exceedingly fine gradation and affording prints of atrik- * 
ingly “rich” character. This paper is made in four grades— 
wJpt©**nMpth , white-rough, cream-smooth, and cream -rough— each ■ 
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in single and double weight In addition, Messrs. Ilkngwortl 
make a paper of thick substance and semi matt surface specially 
for the Brornoil piece** as albo “ O/obrome Bromide/’ a paper ex 
an extra stout siufau npable of withstanding the necessary wea) 
iiid teai in making i numlui ot curium prints hom one bromide bi 
tho Ozobiomo rntthod 

The Illingworth gishght paper, ' Slogas, is made in thre< 
surfaces. -glossv, matt, and i atm -and two gi ad es— Portrait, fop 
negatives of ami age aignui and Vigorous, ioi use with soft 
weak, 01 thin mgrims 

Mention should alsc lie modi of the firm’s manufacture of cap 
bon tissues and tianbfei pipoi foi the icguJar uubon pnxees and 
tor rotarj photoginuri as i Iso the spend pigmtnb plasters" 
ind tiunstti pipeis foi the O/ibioinc pruts* for all the material) 
d which Messrs lUmgwoith in the soli selling agents Address. 
Paik Ro>al Willesden Junction, I ondon N W 

Imp* rial Dry VI tti C< ltd W hih some m mufactarers a IN 
more paiti ulaily known by then pipers and others for boll 
plates and papers, the Impen il ( omp*iu> is ind always has beefy 
emphiticilh a plate firm in wliuh btatnh ot manufacture i(i 
position hab been uinui sally recognised as pit eminent Impem 
plitis have commanded ind continue to comm ind enoimous sales 
not in («i< it Britain onlv 01 i\cn thioughout the Bnhsh posses 
^lons bnt 1K0 in fomgn rountr cs when they line had to com 
p tt t gainst a piotcrt&ve tariff Lngl u d i*> is well known, (i 
the bulbpHic of the gelatine dry p>l it t Knowledge and experi 

ena? in the nuking of diy plate imuKuns wore disseminated m tbi 
earl) dias ii the proa s lar^tU bv the publication of papers bj 
Englidi i \pn lnifnti in th< 1 nghsh photographic periodicals 
and th is it is no mort thin fitting that ] not graphic dr> pistes fyj 
British mmufaolurc should continue to command the markets b 
ilmost ill paits ot the world vigorously though their position h|j 
been assailed by n iki rs in other rountues For the mamtenaiivi 
of that position no fiim has been more’ largely responsible thjtt 
the Imperial Dry Plate Company as the outcome first, of tfi 
dustmetne quality of thmr moducts and, secondly of the rtf 
maikable uniformity of the plates from one \ ear’s end to another 
Without < aaggeration, it can be said that the Imperial “ 8 peu 4 
Rapid* ind “ Spend Sensitnf *’ — particularly the former— haw 
become standaids among drv plates But the company is equate 
well known among both professional and amateur users by fit 
plate of ultra speed the Imperial ** Flashlight ” a plate which 
in addition to extreme sensitiveness allowa of development beim 
“ forced * to a degree which is remarkable m an emulsion of 
great speed As scientific research has shown tho II and IP 
number of a plate, even when determined wnth meticulous * 4 m 
racy, is far from being a complete indication of the kind if 
negative which can be made with an extremely brief expc«tn$ 
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Other qualities of the emulsion intervene, and in this respect — of 
general all round quality — the Impeiial “Flashlight" has attained 
a justifiably grtat lepjtation 

Orthochiomatic plates are made in two speeds, approximately 
corresponding with these of the Imperial 14 b R *’ and 44 b S " 
plates In addition to which the Impeiial Company make an 
“ N F ” (nonhlteij oithochiomatic plate of such sensitiveness to 
yellow and gieen that a considerable degree of ortho* hiomatn 
correction ie obtained without tht ust of i light filter, the speed 
of the plates at the same time sufficing ioi liandcaimia woik 
Mention should also be made of the slower speeds of Impend 
plate for copying and slow landscape work snd for pioiths pui 
poses Lantern plates ait made n two grades — one of tht noi 
mal lantern rapidity for slides of black or slightly warm black 
tone, and the other of gaslight speed foi tones ianging fiom brown 
or sepia to red 

As regards papeis or postcards, the Imperial Company are 
makers of biomide gaslight, self toning, and POP, tach m a 
series of tints and p urfrces covering the customary nquuements 
The biomide and gislight papers are made as rough matt semi 
matt, and glosbv whilst P O P and self t »mn r ire mmiifutured 
in glossy and matt 

Mention should also be mi of thi 4 Imperil’ Handbook ’ 
issued gratuitously each vear b the company chiefly by wav of 
supplying technical nlvice and ufoimation to amateur woikeis 
A ad i ess Cricklewood London N \\ 

Kentmcrc, Ltd - Papers and postcuds with POP gaslight 
and bromide emulsions are the minuf utuies of this firm its 
specialty being bromide i ml issued a ‘ KK f >r us© with 
rotary machine printers and for automatic development and toning 
The “K K” as a somewhat slow bromnde but one yielding gowi 
OOwtraat even with and ifFe rent negatives \notbei special feature of 
it os ito extreme amenability to toning Mtssrs ReiUmioie anppH 
A Special sepia toner to form a woiking Inth bv sample addition of 
WB&ar, the solution then yielding a fim. sepi i on the 44 K K ' rolls or 
jjheets wrthun a few nnnuits and without the necessvt> of previous 
hashing from hypo beyond the bnefest iinoe The regular (more 
rapid) bromide papri gvslight and POP are mumf lotured n a 
wide range of surfaces md ire supplied in all the customary cut 
ftiffics as well as in rolls, strips and singles 

In addition the Kent mere Com pan v act as sole selling agents foi 
the 44 Yto ” self toning p^per** md taids distinctive printing papeis 
wrhioh require onlv fixation m ordinary hvpo and in regard to 
iprjribh the makers confidonth put forward chums for exceptional 
Moping quality 44 Yto” it is pointed out is a pnntmg paper 
contains no free silver, and will thus keep good and white 
for wears and remain unaffected bv cold or heat or other climatic 
(SoncLtions Five years is stited to be a normal time during which 
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the paj>er will fully retain its original quality. Address: Staveley, 
Westmorland. 

Kosrnos Photographic s, Ltd .— The Kosmos Company is one 
which specialises solely in the manufacture of bromide and gas- 
light papers, their goods having quickly achieved a high reputation 
since their introduction to the British market hi 1913. Their 
“ Vitagas ,! paper is n distinctive production, of speed in, ter mediate 
between bromide and gaslight, requiring about four times the ex- 
posure of the average bromide paper. While the paper is of ample 
speed for both contact and enlarging work, the results are charac- 
terised by exceedingly line vigour and richness such as as associated 
with papers of the gaslight class. Moreover, the paper yields 
prints of pleasing warm black colour, and thus provides an efficient, 
and economical substitute for collodion print-out paper. The 
Kosinos bromide paper is manufactured in two grades, the ordiuary 
yielding about the average contrast and suitable for the general rum 
of contact and enlarging work, whilst the vigorous is specially 
adapted for flatter negatives. Another specialty is the glossy 
variety of the bromide paper, in the manufacture of which special 
measures are taken to yield a product free from liability to give 
stress marks in use. Both the bromide and “ Vitagas” papers arc 
made in a full range of surfaces in both paper and card thickness, 
and both are particularly well fitted for yielding rich tones by 
sulphide toning. Address : Lrtchworth, Herts. 

Leto Photo Materials Co. } Ltd . — Seltona (collodion) self-toning 
paper is perhaps the product by which the Leto Company is most 
widely known. For many years past ‘ Seltona *' has taken a 
leading place in popular favour among self-toning papers, and has 
been very largely used iwt only by amateur workers, to whom self- 
toiiiug paper chiefly appealed at the outset, but by professional- 
photographers who have appreciated the rich •sepia effects obtained 
on “ Seltona’ ' by the simplest manipulation, as well as the fine 
warm blacks readily scoured by platinum toning. u Seltona ** is 
manufactured in a series of surfaces ranging from glossy to rough, 
as also in several other varieties — e.g. y those of linen surface and of 
tinted base, the latter being issued as cream crayon, blue, green, and 
steel-grey. The Leto manufactures Likewise include other 
collodion papers for toning in the customary way, bromide and gas ■ 
light, as well as heavier (card thickness) grades of ail these papers 
under tifoe name of 11 Boardoids.” The stouter prints on theso 
papers (have been extensively used by professional workers for 
insertion in folder mounts, the Leto Company supplying a wide 
range of these covers, and also simple forms of plate-marker by 
means of which the enhanced effect of a plate-mark impression 
round a print, made under a mask, is very readily ootainea. 

Of plates, too, the Leto Company manufacture a wide range of 
ordinary and iaochromatic, their series of the latter class including 
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some of those ongtuially introduced by the firm of B J Edwardb 
And Co, whose business was taken ovtr some you or two ^go b, 
the Leto Company Among the plattb aie also the Edwaidb 
'Special 1 idiixpaiency and Kus-tal foa 1 intern woik, tin 
lattei a gaslight plate Addnss ilonuii* Wall House, 1, Crutched 
final**, Condon II 0 

Marion and Co, / td - AJi v>j s Mmou wen one ol tin eai licet 
firms to eng igc m the manui lotuat of diy j liUs on the laige u>ni 
meicial sialt lugt tint is, ioa thuly ui Hurt) hu> yea-ifa ago, when 
hand coating w<ib still thu coruiucrual method fconco that time 
their constantly accumulating i Njitruite hat enabled them to pro 
duoe evei hettn mil fa^tei pi it r s of all debt upturns, fiom thoM 
of fcbo slow landstapt wiiety to thofco of ultra speed In th< 
matter ol sptxd tombned with letimkably fine quality Mesws 
Marion miy be ft ml ly said to hiw obtahl shed a recoid m Mini 
latest plate appiopmttly uimul tho ‘ Uicoid, and embodying 
a degree ot btnsitivc ness in con junction with frudom from fog and 
a fine range ot gi id.it ion whih we do not belwve to have beeD 
hitherto atteimed Vnothcr reemt induct of then plate factory 
is the * Brilliant a plate of Y eh speed designed chiefly foi 
poitruituie and yielding negatives of extia 4 pluck oi contra&t 
such as many poatiait photogi iphirs have demanded of lat*, doubt 
less os the xesult of the pojmluiry of the sketch style of portrait 
Of lantern plates Messrs Max ion have long made a specialty, 
partiail ul> of those with thhro brum de emulsion yielding nch 
warm tones 

Their manufactures include also bromide, POP, and collodio 
ohlonde pipers, m iddition to gisli^lit one well known biand of 
which ib their Nytelite ’ i g flight paper yielding the rich 
contrast exhibited by pipeih ot tin* diss, but developing m the 
leisurely manner of a bromide Their print out papers include also 
one of collodio chloride emuls«ou a grosgiam" POP yielding 
^pleadingly broad effects a “ M Titt-albunun ’ paper, giving the soft 
s“nch appeal am e of an engraving and made m eleven different 
r grades as wel 1 a* a Mezzo Tint” paper, likewise a distinctive 
pioduction, lending itseli to t hai liter itfeoU Address 3, Soho 

Square London, W 

Mention and Suan, ltd — Unlike mofct manufaetuiers of photo 
|;raphu matuiab, Me^is Maw son and Swan do not make print 
mg papers although the late Sir Joseph Swan, the founder of the 
firm, was a pioneti fn tho use of biomide enulsion for positive 
printing r lhe Maw son plates however, orthochromatic and ordi 
r flary, are diet nctive productions notibly so the firm's “Wizard" 
v plate of extreme mpidjtv and bearing an emulsion of a special 
eharictex , largely counteracting the effect of over-exposure and 
yielding exceedingly cusp definition m circumstances which, with 
an oidmary plate, would rail for the use of a backing Another 
Miwson plate the u Gladiator, 11 is also of very extreme speed, 
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whilst Among those of more moderate sensitiveness are the " Felixi u 
and the “ Fell xi Professional,” the latter wtill a fast plate, specially 
suitable for studio portiaiture and outdoor Press photography* 
The Mawson photo mechanical plate has long been a favourite for 
photo engiavmg and copying work, whilst, equally, the Maweon 
lantern plate has been the choue for many >ears past of expert 
slide makers All the M iwson plates can be obtained witn a 
special tlun, tranxpamit soluble backing which disappears ext 
tirely witlmi a tew seconds of placing the plate m the develop*!, 
leaving no insoluble deposit in tin latter 

Among photographic materials should aluo ho mentioned the 
Mawson collodion ior the wet id ate process, which has long been 
a stand'll d piodnct p«irti< iilaily among those engaged m photo- 
mechanical vc < i k \ddr«ss Moslc\ Stud Newcastle on Tyne 

Paget Pri*e Platt t r ltd The IukIoi \ of tin Paget Pme 
Plato Compiny goes back to the earl} days of tin commercial manu 
t cturo of gelatine om ilsion di} plitca, when, m common with a few 
< ther makers they ve e piorecrs m th* m\ estimation of the mantt 
tactu r e of gt latino plates Thur experience in the preparation and 
coating of gelatine emulsion for negative wuk Ji is thus bei n gathered 
throughout a term of yrars whicli must be very little less than that 
of «in> firm m the tride I heir 1st of di} plates now in 
eludes the mos comp ehc naive biands, from the slow 4 XX M aud 
medium speed X\X ' to a plate, the " Extra Special Rapid/' of 
extreme speed They have likewise produced a senes of ortho 
chromatic plites ono of extreme speed, the “Extra Special Rapid 
Ortho/ ami another, the 4 ^ F ” of the self s< reenmg type They 
have also been one of the comp a itively few makers to place a pan 
chromatic plato upon the maik«*t The series also includes plates 
specially made for portrait work as well as a slow and fast lantern 
plate, both of which ha\c obtained a very Inch degree of popularity 
among lantern slide makers Mention should albo be made of the 
introduction, a year or two ago, of the 41 Hydrrf ' plate, an emulsion 
of a special character immune from th< effects of over exposure* 
and of special value in dealing with subjects bryend the capacity of 
the ordinary emulsion 

The name of Paget, however is equally or even better known in 
connection with punting papna the him bung the leiding maker 
of collodion self toning papei This despite many difficulties floated 
by the war, they have continued to manufacture without a break 
and are able to supply in all surfaces \J7 glossy matt, white, 
rough, cream rough, and cream smooth Paget self tmwng paper ha# 
consistently maintained its reputation as a niateiiai of the highest 
quality and one, owing to the nature of the emulsion, specially 
suited to hot climates Bromide and POP are likewise manu 
factured in a full range of surfaces, whilst the Paget gaslight paper, 
** Gravure/' is a quote distinctive production, the special feature Of 
which is the wide range of warm tones obtainable by modification of 
exposure and developer. The same emulsion is supplied coated oh 
glow for l*ritero*slide making. 
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Lastly, we should not omit to mention from this notice the 
Paget process of colour photography by means of a screen-plate, 
issued for use separately from the panchromatic plate, and thus 
serving for the production very readily of any required number of 
colour- transparencies as the result of a single exposure. The Corn 
pun> /issue screen plate taking sc.) oens and viewing-screens, and 
many workers have produced exceedingly beautiful colour lantem- 
slides by the process. Address : Watford, Herts. 

Platinotypc Co.- -It is unquestionably an unnecessary task to refer 
at length to the unique place occupied by the Platinotype Com- 
pany as the originators and largest manufacturers of paper for the 
making of platinum prints. \V lerever platinum printing is done 
the paper — Platinotype —of the Company, is recognised as the hall- 
mark ot‘ oxcellcnce. It is hardly possible to write too highly in 
praise of tho makers’ consistent success in issuing only a product 
which should conform to the highest standard— a success which is 
tho more notable when the technical difficulties of manufacture are 
realised. Of late years tho original black and sepia Platinotype 
papers have been supplemented by others, first by those of tihe 
“ Japine” class, papers of hard, semi glossy surface of most artistic 
appearance, immune to mechanical damage, and specially adaptable 
to all kinds of colouring. The “Japine 7 ' papers, like the original 
Platinotype, aro issued fur black and sepia prints, the former by 
cold and the latter by hot development. A special feature of the 
sepia tone, both upon “Japine” and upon ordinary Platinotype, is 
the proved permanence of the prints. 

A still later introduction of the Platinotype Company is a most 
beautiful printing process issued under the name “Satista.” It is 
a silver-platinum process, and thus tho paper can be sold at a price 
considerably below that of Platinotypc. Nevertheless, the results 
are fully tine equal of Platinotypc in appearance, and practically 
its equal in permanence, whilst the manipulation is exactly that 
in ordinary platinum printing, with the addition of the use of a 
hypo fixing bath. The greater speed (about three times) is a 
further attractive feature of “Satiate.'* It should be added that 
“ Satista ” is a Japine paper, exhibiting the distinctive qualities 
already mentioned. 

A still further addition to tla Compan v\s productions is “Silver 
Japine,” a print out paper on the Japine 'base, and yielding a silver 
“image. Although sold at the same price as other P.O.P. papers, 
“Silver Japino ” provides prints of handsome, distinctive appear- 
ance. It is a little speedier in printing than P.O.P. and is altogether 
distinct from gelatine or collodion P.O.P. in the readiness and 
economy with which it yields fine tones from warm brown to warm 
black by platinum toning. Good use has already been made of 
“ Silver Japine ” by leading professional photographers, and there is 
no doubt that tliis new product will rank equally in reputation with 
the other manufactures of the Platinotype Company. Address: 66, 
Beckenham Road, Pengs. 
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Rajar, Ltd . — This North of England firm is, perhaps, most 
prominent as a manufacturer of printing papers (bromide, gaslight, 
P.O.P., and self-toning), but it includes also plates and roll-film 
among its productions. As regards papers the firm is one which 
is a very large producer of bromide and gaslight card for postcard 
printing and also specialises in the supply of sensitive material 
in quantity for customers’ individual requirements in, say, en- 
larging, fine art publishing, box decoration, etc. — -to name only a 
few of the many industrial uses for photographs at the present 
time. The bromide papers uro issued in a \ery full range of 
surfaces and tints : the gaslight paper is made in two grades, 
“ordinary” for contrastive effects, and “special portrait” for 
soft results, each in various surfaces. A further member of the 
Ha jar series of development papers is “ Rajuia.” a paper of speed 
intermediate bMween hronume and gaslight, and yielding print* 
of rich warm black colour. This again is made, as paper or card, 
in a series of surfaces trom glassy to cream crayon. The printing 
out pajxr is issued as “ Rajar P.O.l*. the Belt-toning, as 
“ Autona,” the latter a paper yielding excellent tepia to purple 
tones -by simple fixation in hypo. For those vai ioois papers Messrs. 
Rajar, Ltd., have recently put in operation their own baryta- 
coating plant, thus making themselves more completely in d open non t 
of outside supplies or those from tho Continent. They feci some 
justifiable jwide in pointing out that every article used in the 
manufacture of their goods paper, haiyta-coatmg, gelatine, 
chemicals, ' packing papers. etc.- - is in every instance of Brit : sh 
manufacture. Address; Mnbherley. Cheshire 

Wellington and Ward . — For some coiuridcrahle number of years 
after their establishment Messrs. Wellington and Ward were 
manufacturers only of printing papers, and, as the outcome of 
their special devotion to this bianch of manufacture, it is not too 
much to say that Wellington papers (particularly the all-popular 
bromide and gaslight) have become a universally recognised stan- 
dard of quality. Within the scope of these notes it is impos- 
sible to describe adequately the varieties of even the Wellington 
bromides only. The paper is made of six kinds— Plnlinn-Matt 
Ordinary, Carbon. Canvas, Chamois, and Enarnmn- names which 
convey, more or less definitely, the description of surface. lint 
each kind is manufactured in a series of grades — for example, the 
Platino-Matt in nine grades, representing degrees of roughness, 
(tolour. and , speed. .Similarly the Ordinary paper (of delirate 
sheen) is made a* smooth, rough, and cream crayon rough. Tho 
Carbon, of semi matt surface, is made in two grades only, thin 
and thick : whilst the Canvas paper, of broken surface, resem- 
bling a natural fabric, is made as cream and white. The Chamois 
paper is an exceedingly fine material, having the distinctively 
smooth delicate surface akin to chamois leather, and particularly 
adapted for finishing, in nencil and water-colour. It is made in 
four grades, whilst the Enammo (glossy) paper is made in nfn* 
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grades, affording a choice of tint, contrast, and weight. This 
brief synopsis of only the Wellington bromide papers will be suffi- 
cient to indicate the wide technical experience at the back of the 
Wellington factory by which such a variety of materials, all of 
them of distinctive character, are produced, and year by year 
maintain and, extend their hold upon amateur and professional 
users alike who must have the best. 

The preferences of users of gaslight paper aro catered for by 
the Wellington “ S.C.P.” (slow contact paper), likewise made in 
eleven grades, and thus providing the widest choice as regards 
surface, tint, and contrast. The surfaces include the customary 
matt and glossy in addition to others of “ Porcelaiuo ” and " Car- 
bon” surface, as well as 44 Canvas.” “S.C.P.” is also made in a 
senes of de luxe grades in two degrees of contrast— “ Vigorous, ’’ 
for weak negatives, and “ Soft,” for strong negatives— each type 
of paper being supplied in matt, semi -gloss v, and glossy sir face. 
For tho extremely lino quality of the results, the freedom from 
fog or stain, and its good keeping qualities,” " S.C.P. ” has 
naturally taken a high place among Britisdi printing papers. 

Within the last year or two a further addition has been made 
to the series of Wellington papers by the a somewhat 

slower paper than bromide, but one yielding prints of rich warm 
black tone by simple development. The prints have a particularly 
refined appearance, and among professionals have been welcomed 
as an agreeable change from the cold black of ordinary bromide or 
the warm colour of sulphide-toned prints. The paper is made in 
six grades — semi-inatt, toned matt, and white matt — in each case 
of both thin and thick substance. 

Print-out papers of the P.O.P. and self -toning kind are also 
distinctive Wellington products, issued in a variety of surfaces, 
and in paper and card weight. 

It is not a matter of surprise that with this great experience 
and reputation in the manufacture of emulsion printing papers, 
Messrs. Wellington and Ward should speedily have created a large 
demand for theiT plates on taking up this branch of manufacture. 
The Wellington plates run to a Seri** of a dozen different grades, 
of which perhaps the most * ^‘nhle ie the 44 Xtreme,” a plate of 
ultra-rapid speed, specially iccommended for artificial light ex- 
posures or for the most rapid kinds of outdoor photography. The 
44 Xtra-Speedv ” is likewise a very fast plate, with somewhat, 
greater tendency to vigour than the 44 Xtreme,” whilstthe 44 Anti- 
Screen ” is an orthochromatic plate serving for the colour render- 
ing of ycllowe and greens without the use of a light-filter, On 
which account, in conjunction with its considerable speed, it ha* 
become a popular plnte with amateurs. The series also includes 
a lantern plate suited foT both black and warm tones, as also aiv. 
u S.C.P.” lantern plate coated with the gaslight emulsion, and' 
providing the convenience and quality already referred to in ' 
illusion to the papers of this olase. Mention should also be maiden 
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of iiie Wellington X-Ray plate of high speed and fine grain, with 
which exceedingly fine results have been obtained of difficult 
subjects. 

In one other respect, too, a word should be said of Mean*. . 
Wellington's methods. The firm is one which supplies the mo**., 
complete working instructions in the use of all their materials in' 
the shape of their “ Handbook," dealing exhhubtively with the\ 
development, etc., of plates and papers Address : Elstree, Herts.' 



CAMERAS AN1) OTHER APPARATUS. 

Adams and Co. —As makers of distinctive high-class apparatus/ 
and as pioneers, particularly in reflex camonis, Messrs. Adame hold/, 
a premier position. Their cam eras are not sold -to a groat extent 
through the customary dealing channels, for, highly priced as such ' 
high-class instruments necessarily are, it is a fact that their cost -< 
to the manufacturer is such as to preclude the very considerable;, 
discounts which are customary in respect to the lower-grade and' 
more popularly priced apparatus. ; 

A leading specialty of the firm and ono embodying the genius 
in camera design of Mr. A. L. Adams ie the "Minex" reflex, a. 
triumph in the const motion of this type of camera. Though ex*^ 
ceedingly light and compact, it affords all the movements whicly 
are called for in a reflector camera of the highest class in the wnyl 
of extension, rise of front, range of shutter speeds from 3 seconds-; 
to the fastest exposures in addition to time and bulb, whilst it 

? provides these facilities in the simplest possible way. A special,; 
eeture of the “ Minex ” is the four-way swing-front, which can be;;’ 
fitted, a movement of the greatest value in p. reflex camera. The% 
“Minex" is made in sizes from 3^ by 2£ to half-plate, also in a: 
stereoscopic model. A later introduction is the 44 Folding Minex/*/ 
in which precisely the same range of facilities is provideo with the* 
added convenience of great portability when folded for carrying* ; 
The 44 Folding Minex M is made in sizes from quarter-plate to half* 
plate. A somewhat cheaper model of the box pattern of inetru- 
meat is made in the one size of 5 by 4, and differs only from the 
full -priced instrument in the omission of some few items which are 
matters of convenience. 

Then we should refer also to the scries of 44 Vesta" pocket, 
cameras made in a series of models from vest-pocket to postcard’ • 
size, for roll-film and for plates, and fitted, in the case of 
models (3£ by 2£ and quarter -plate), with focal -plane shatter. The/ 
whole series is characterised by extreme compactness of construe^ 
v ; tioh and reduction of weight, and is of design allowing of ample v 
range of movement*. Previously, Messrs. Adams fitted the u Com? J 
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pound ” shutter to these cameras, but are now making their own 
between- lens shuttor for them. Although pocket cameras, it should 
be understood that they are Instruments of precision permitting 
the use of the largest aperture lenses and allowing of the finost 
work being done. 

In cameras of the hand stand class there is the Adams “ Vaido.” 
made m two models, A with diaphragm shutter, and B with addi- 
tion also of the " focal plane shutter. This camera has 

extreme movements in the way of extension, rise and swing of 
front, wide-angle movement, finder showing the picture obtained on 
the plate, and rotating back. Other specialties of the firm are 
their series of massively built enlarging lanterns, changing boxc- 
holding a dozen plates, and several special patterns of Wynne 
exposure meter, one of wafer like slimness and another, also von 
slim, made in combination with a stop watch Address . 24. Clearing 
Crews Road, London, W C. 

Aerograph Co., Ltd . — As the original introducers of air-brush 
appliances for the working up and colouring of photographs, tlm 
Aerograph Company have achieved ihe mu cess which comes to 
original invention and -thin wiighm\s< m manufacture. The “Aero- 
graph’' brushes are made in a well equipped London fact on , m 
which also arp produced other larger patterns of instrument used 
in other decorative arts and industries. The photographic models 
have long been recognised as the best of their kind, thoroughly 
well made, simple m use. easily cleaned, and capable of yielding 
a, apray which can make a sharp line as well as di.-tnbuU* coloui 
evenly over an area. 'Hie, Company's brushes have boon familiarised 
io list is in this country by the skilled demonstrations of their 
capabilities, regularly given by the managing director, Mr. Charles 
S. Burdick, the head of the. Company, and its prime mover Dy 
mason of his twofold g» m:us as an arh>t and a constructional 
engineer. A recent accessory for use with the “Aerograph” is a 
small electric air-pump, giving a higher air pressure than the foot 
pump, dispensing wilh labour, and contributing both to the speed 
and quality of the work The electric pump maintains the pressure 
of 30 lbs as ag.iim.st the 15 nr 20 lbs nlr'cli many npcraf'irs will 
employ with foot-pressure. The result is finer atomising of the 
colour and softer lulling hi ihe'woik. The smallest pinup of this 
class made by the Company is for two or throe A-puttern brushes, 
price £15 2s. Address : 43. Hoi born Viaduct, London, E.C. 

Afftm, Dor id. All descriptions of photographic accessories dn 
metal and wood are made by Messrs. Allan in their Whitfield Works, 
the goods enjoying a large sale throughout- the United Kingdom ana 
abroad. The chief lines arc dark-room lamps in a whole series of 
models from the cheapest kind, costing less than a shilling to those 
of the larger and more elaborate type soiling at from £1 to £1 10s. 
Washers for plates or prints are likewise made in a considerable 
Humber of put terns, as aic also tanks of enamelled and japanned 
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metal for the development, fixing, and washing of negatives. Fold 
ing plate- racks, grooved boxes for negatives, calcium tubes, and 
other miscellaneous accessories in the shape of dishes, storage tins, 
and dark-room ventilating fitments are among the well-made goods 
in which Messrs. Allan have long kept the photographic trade sup- 
plied. Address: 107, Mansfield Street, Kingshind Road, Ijondou, 
N.E. 

Ashford, J. and Son, Limited . — Tripods for stand -cameras have 
long been the leading specialty of this old-established Birmingham 
firm. Ashford’s tripods have made a name for themselves for their 
lightness and extreme rigidity. The original model is still made in 
a wide range of sizes providing a length of leg from 5 ft. to 9 ft. 
More recent lighter models are the “Giraffe'* and the '‘Feather- 
weight Giraffe,” the latter a tripod extending to 56 ins. and weigh- 
ing less than 2 lbs. The most recent of the Ashford tripods is the 
“Ideal,” of wood and alummmm, 56 in. length, closing to 22 ins. , 
and weighing 23 ounces. Mechanically, and in practice, this is a 
far hotter type of stand than the Continental all-metal tripods. 
Address : Aston Brook Street, Birmingham. 

Beard, R. It., Ltd. — No British firm has a higher standing in 
the manufacture of optical lanterns than Messrs. Beard, whose con- 
nection with this branch of trade goes hack to the days when the 
oxy -hydrogen limelight was the only illuminant for optical projec- 
tion Ihe Beard gas regulator for cylinders of compressed oxygen 
or coal gas has long been a standard accessory and one which has 
maintained the highest reputation for reliability in option and dur- 
ability in use. Messrs, heard still make several models, as also 
the special valves and gauges required for the use of compressed 
gases. The Beard jets- for limelight work are also appliances of 
similar mechanical excellence and efficiency for their work. Another 
lantern ist’s accessory which we should not omit to mention is the 
Beard “Eclipse” self -centring carrier, one of several patterns of 
Jantern.-elide carrier, the special feature of which is tliat a slide of 
whatever size, English, French or American, is automatically 
centred on the screen. Like the other carriers it is manipulated 
entirely from one side of the lantern. Another pattern of carrier 
automatically darkens the screen during the change of the slide. Of 
late years Messrs. Board have applied their long experience as 
constructors of lantern apparatus in the manufacture of arc lamps 
and cinematograph projectors. They make both in a series of dif- 
ferent models, and are also makers of a portable generator of electric 
current, actuated by an internal combustion motor burning paraffin 
or petrol. The Belf -contained installation is made in a scries of 
sizes ranging from on output of 700 watts to one of 6,000 watts, at 
prices which range from £50 to £165. Address : 10, Trafalgar 
Road, Old Kent Road, London, S.E. 

Beck, R. and J Ltd. — Mention should be made in this section of 
some of the special manufacture® of Messrs. Beck, notably the 
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“ Celverex ” diaphragm shatters, each"' supplied with a card giving 
the exact speeds corresponding with the markings upon the scale 
which latter for convenience in manufacture are engraved a e l-10th, 
l-20bh, l-40th and 180th. The ‘ ‘ Firena ” camera, taking a pack 
of forty flat films occupies a place by iteelf among hand cameras, 
whilst the “ Cornex ” series of magazine cameras tor plates or cut 
films in sheaths embodies a distinctive type of construction. Messrs. 
Beck are also makers of the Maniott “ Epi scope ” lantern for the 
.projection of opaque objects, the instrument being made in a series 
of models ranging in price from £27 to £265. Address : 68, Corn- 
^ hill, London, E.C. 

Hillcli ff , This firm of camera makers, established for over 

fifty years, has for some years pa^t turned its attention more 
particularly to cameras and other apparatus for the “ while- you- 
wait” branch of photographic business. Its specialties include 
multiple and repeatmg-back cameras, printing-frames and machines, 
enlargers, etc., all designed specially with a view to the rapid 
production of the midget and larger portraits (up to postcard size) 
h now made upon such an extensive scale in many establishments in 
populous centres throughout the country. Address : Richmond 
Street, Boundary T/ane, Manchester, S.W. 

Brook* Manufacturing Co . — The manufactures of this firm are 
highly distinctive, consisting chiefly of hand-cameras of altogether 
; special design, among them those for the use of dry-plates without 
** a dark-room by means of a novel form of light- tight metal sheath 
. for a pair of plates. Address : James Street, Sale, Manchester. 

Butcher , If., and Sons , Ltd.— A. volume might be filled with 
descriptions of the many types of hand and stand-camera designed 
by Messrs. Butcher, for the firm’s full catalogue of photographic 
requisites runs to 1,360 pages. Here we may single out one or two 
series of cameras and other apparatus, prefacing a reference to them 
with a mention of the fact that Messrs. Butcher some time ago 
pooled their manufacturing resources with those of Messrs. Hough- 
ton's by forming a separate company, the Houghton-Butcher Manu- 
facturing Company, Ltd. This latter manufactures for both Messrs. 
Butcher and Messrs. Houghton's, each of which firm, however, 
remain separate os regards the design and marketing of their pro- 
ductions. 

One very popular series of cameras is the 11 Cameo ” for plates, 
made in a senes of models of single and double extension and of 
sise from 3£ by 2£ to postcard. These cameras have a strong, lights 
back body of wood, whilst the baseboard and other fittings are of . 
light metal, the U-form front being of great strength and rigidity 
and affording ample rise to the lens. The fittings include hooded 
focussing screen, bushes for attachment to a tripod, brilliant finder* 
.and diaphragm shutter, the latter varying with the price of the outfit. ' 
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- The whole finish of the camexa* is exceedingly good, and the appear- 
ance attractive from the excellence of the enamel and nickel work. 
In the ** Klimax *' eeries, also for plates, a somewhat more aolid 
construction is adopted, and one affording a wider Tange of move- 
ments. Here the sizes run from quarter-plate to half-plate in both 
single ard double extension, whilst a model is made in quarter-plate 
and 9 x 12 can. size with a specially large front to accommodate an, 
f/4.5 lens. 

Jn roll-film cameras Messrs. Butcher have their series of “Car- 1 
bines ” replete in every particular with the movements of shutter, 1 
focussing, finder, and film spools which arc expected nowadays by $ 
users of roll-film. The cameras are of light but strong construction, > 
very substantially and rigidly made, and of handsome appearance. 
They are made m a series of aizes from 3£ by to half-plate, a 
number of the models being regularly made for the use also of plates 
in single metal slides. The series includes instruments of double* 
ex tension pattern, the latter representing as completely an equipped 
camera of the portable type for use with cither film or plates which 
could be designed. 

In enlarging apparatus Messrs. Butcher have a series of excellent 
instruments ranging from the very cheap fixed-focus enlarging boxes 
to a series of enlarging lanterns, one notable feature of which is the 
smooth adjustment, by means of a chain and sprocket instead of 
rack and pinion, of the lens front and the lantern body. Apart from 
the smoothness of this movement there is the further advantage. 7 
that the controlling head can be put at the front of the extending 
baseboard, and thus is most conveniently placed (near to the easel) : 
for ease in focussing. These enlargers, according to the price, have a 
more or less full range of movement of the negative in its stage, 
but all are exceedingly well made and priced at extremely moderate ' 
figures. In one model, the “ AbbeydabV a special form of negative 
carrier is provided, in which, by a series of opaque blinds, the nega- 
tive can be masked down to any required extent. The enlargers are 
also made in a series of 'miniature models for use with negatives up . 
to 3i by 3i in., although larger negatives (up to quarter-plate) may 
be inserted for enlargement of part thereof. The whole Tange of * 
instruments shows a very practical acquaintance with the require- 
ments of the amateur worker. 

We should also mention the firm’s series of cinematograph lantern. 
In additiou to the full professional model, the ,f Silent Empire,” a 
specialty of Messrs. Butcher is a scries of projectors suitable for j 
home cinematography, in .which the source of light is obtained^ 
either from the house supply (in which case a small arc lamp may^ 
be used) or from an accumulator supplying a high-power metal v 
filament focus lamp. In the case of two models the instruments 
can be used for the projection of ordinary lantern slides as well,;, 
as for cinema film. As we have seen for ourselves, these very , 
moderately-priced cinematograph projectors afford a well-illuminated ' , 
add steady picture within the limits of home use tor which they 
are Intended. Address : Camera House, Farringdon Avenue! ‘ 
London, &q. 
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Camera Construction Co . — Photographic apparatus and minor 
acoesflories in wood are made m this firm’s own Hackney factory 
in very considerable variety. The list of goods include* a series 
of stand cameras marketable at very moderate prices and including 
both the light, taper- bellows field camera with a full range of 
movements and tho heavier square heLlows pattern. The firm iuus 
also several models of studio ram ora ami makes a special design 
of repeating hack. Folding tripods and stands tor studio cameras 
aro also among its luanu fact urea, its facilities also enabling 
it to deal with the wholesale piuduclmn of any of the smaller 
wooden photographic accessories such a- printing-frames, retouching 
desks, draining racks, negative, boxes, lantern *»lide carriers, ami 
hrom.' ] o printing machines Address Engle Works, Ihuh.ivn 
drove, Hackney, London. N !•' 

Datl-meyer , ./. //., Ltd . — Although essontiallv ojitical .manu- 

facturers, Messrs. I)aJlrue\er have made a place for themselves us 
makers of apparatus chiefly through the excellence* of their 
‘‘Correspondent’s” camera, an admirable pattern of the hand-sUnd 
instrument, and of the cabinet attachment for studio cameras, the 
latter a valuable auxiluuy foi the portrait photographer, in- 
asmuch as it provides an exceedingly (puck removal of the focussing 
screen and .its replacement bv the plate uneoioied and ready for 
exposure. In add it urn then- ar»» one or two other Dallmeyer 
specialties such as Hie firm’* studio flap .shutter, catches for dnrk- 
Alides, and time exposure valves Address: (.Him eh End Works, 
Willesdcn, N.W 

Finsc, ir. I. -- The war has been responsible for few new busi- 
nesses. but one is being started bv Mi. W. A. Ewrse, well known in 
the home photographic, trade from his sixteen years’ connection 
wiit<h a finn handling the products of a Gorman house. Mr. Furse 
is Liking up manufacture on his own account, and is hoping to have 
a scries of rantera-s and accessories ready for the market by the 
spring of 1916, Address: 33a. Keurnuro Road, Hackney, London. 
N.E. 

Gtindolji , L. — Although among the smaller makers of high-class 
cameras, Mr. G&ndolfi has a thirty years’ experience in the making of 
field and hand-stand camel us for use at Home and abroad. Two 
standard patterns of his are tiio ” Tail body ” universal field-camera 
for all round studio and outdoor use, and a d*> luxe model of hand- 
camera. embodying all the movements of a stand instrument with 
the convenience and portability of a camera for use in the hand. 
Address : 84, Hall Road, l’erkham Rye, London. S.E 

Griffin. John and Sons, jAd.— Although not themselves manu- 
facturers of photographic, apparatus, mention should bo mad© here 
of certain articles issued exclusively by Messrs. Griffin, for whom 
they are specially made. Among these is a bromide printing box 
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in which the light (electric) is supplied by a dry battery, boxes 
for the convenient storage and use of bromide paper, n bevelling 
machine for the finishing off of mounting boards as used for 
sketch portraits, wooden developing tanks for professional use, 
die presses for the stamping of mounts and prints, in addition to a 
vuriety of styles in studio furniture Address : Kemble Street, 
Kingswny, London, W.C. s 

Horn and Co. --Field and studio cameras have long boon special- 
ties among the supplies ol Messrs. Horn and are now made by thorn, . 
the former in two models, one of the substantial squarc-bellows'pattern 
and the other of a lighter taper-bellows type, with a very wide 
range of movements. The square bellows pattern, by its solid com- 
rA ruction and ample extension and front movements makes an ex- 
cellent .studio camera, particularly when fitbd with the special 
pattern of repeating-hack which Messrs JTora make for it in sizes 
from 15 by 12 to whole plate. Mention may also be made of the 
firm’s dark-slides made to fit. various well-known cameras and also 
of their roller-blind shutters, made in sizes up to 5 in., in addition 
tii a stereoseopic pattern. Address : 3-16, Yotk lload, Wandsworth, 
London, 8.W. 

II ough tojifi, Ltd .- - Reel nil ing and d Sal urbane© in -the purchase and 
transport of materials in the (mx eminent service have naturally 
had a very great effect upon a large manufacturing concern such 
as tho factory of Messrs. Houghtons at Walthamstow. London, 
L., or, to speak more corieotly, the factory of the IToughton- 
Butchor Manufacturing Company, representing the amalgamation 
of the manufacturing interest of these two large firms. Rut even 
greater than these have been the demands upon tho factory itself in 
the supply of goods for various Coverrimmt departments. H will 
be understood that with such insistent claims upon thoir resources 
Messrs. Houghtons have consequently not been able to maintain 
the supply of all tbe many varieties of photographic apparatus 
which for some years now they have in an u*f act Aired from first to 
last. These modified conditions, however, can only be temporary, ■ 
although wo would rather bo excused from any precise prophecy cf 
the date on which a return to normal times will take place. 

Nevertheless, no review of the British resources in the manu- 
facture of photographic apparatus would be complete without 
some adequate description of the many varieties of goods which; 
are among the customary output of the Walthamstow faclorjphv, 
inasmuch as these constitute a very important proportion of thf^ 
British productions. Of late years ti e tendency in camera cort*'; 
atruction, so far a*. Messrs. Houghtons are concerned, has been in , 
the direction of folding cameras for plates arid film of a distinctly 
higher class. The senes of “Klito” and “Ensign" camera* 
represent a very wide range of instruments, which, while they 
include many quite inexpensive patterns, also mark the policy of 
the firm of supplying instruments which in their reliability, ooq* 
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veaaenee, performance, and finish are of a very high grade Messrs 
Houghtons have shown that all Brutash hand cameras m which 
pressed and stamped metal woik is an important part can more 
than hold their own with those of Continental origin 

A notable production of Messis Houghtons is the 11 Ensignet&e” 
all-metal film camera made in a senes of models, issued at prices 
which represent production upon a \erj large scale The 
" Enargnotte pattern has iko b«n id opted in somewhat larger 
cameras with a wooden instead of i metal body Ihe folding 
focal plane camera is likewise among the firms manufictuies, as 
are also the \aiious p it terns of box nuiga/ine cameras foi plates 
and box cameras f 1 1 film And to these mist be idded a whole 
senes of etund and band stand tameias among them the redoubt 
able 4 San dei son with its c\ 4 i me range of moicmrufl embodied 
in both ljpes of instrument finally, tliere aie leflex cimeias rf 
which Messrs Houghtons arc the pi od uiers in sea oral models of 
box foim, and in one the Lneigu 1 olding Rrflt\ * m which the 
bulk of the instiunnnfc when closed is \<i\ little moie than tint 
jf a folding fmal plane 

J'o mention onl> oik or tw j >t I c i < 1 of lppnitus m which 
Mcssts Houghtons liavt long estaLhslicd a imputation foi high 
class workmanship and modentc pucc we would icfei t their 
studio comer i* and stands? to roll ipsible tripods for field camera* 
to their <xtenw\e sene* of enlarging bi \es and lanterns and to 
other accessories such as printing frames and printing machines 
The films full list lunmng to 1 086 piges fully describes these 
mini} pieces of apparatus in detail and does not overstep the maik 
in its references to their sound construi tion and all British manu 
ffutun Additss 88 and 89 High Hoi born London W C 

IIut/hts } W C , and Co Messrs Hughes aie one of the oldest 
rnanutactuicrs of optical lant tins and ncctssai> ippiiatus ioi optical 
projection Wc recollect the pui chase m the long ago days ot our 
youth of thtu 44 Pamphcngob * lantern then the best of its kind 
and temaikable for the gieat power of light obtained from a foui 
wick paiaffin lamp The Piniphengos * r is still one of the firm s 
specialties, and no doubt of t^ieat value in places where other 
lilumm ints i mnot be had But p iraffin as a source ot light has been 
largely eclipsed bj the fmn s “Luna' light, an incandescent 
tjnantle burner of vcaj gKdt power burning raethriated spirit, which 
Wr vaporised from a small boilei , itself heated by a small methylated 
■bint flame which can be readily adjusted The lamp is entnely 
Blf-contained will fit piacticallwny lantern and comes not very 
§|t of hmehglit in powei It would be impossible to review 

Ihe many patterns of optical and cinematograph lanterns made 
Ijy Messrs, Hughes but we may single out for mention their mstru 
jnent specially designed for the projection of Antochrome colour 
transparencies, m which special steps are taken to keep the 
transparency cool when using arc light The lantern » kept of small 
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size by the me of rectangular condenser* another of the firm’s 
specialties, among which latter also are a large number of jets 
dissolvers lantern stand® m short almost every item for optical 
projection upon the laigo 01 small stale Address 82, Mortimer 
Road Kingsland, London \ 

hf UibU rxjHWTt Mil r i X lie. i vauiia of the "Wyniit 
pattern ot exposure motor has long been an article of faith among 
photograph oi ® The >>tandird pattern of the Wynne meter is well 
known but there is now a slmtmti and in some rcspttts more con 
ununt pattern of the hunter w itch type the test pipei and the 
two stand ird tir t® btm^ plarid upon a Htparale did which bcain 
also thp tihlc of f it toi ^ 1 suljuts oth< i than the standard om 
with a moderaicK stion M r ouground I he Infallible Meter Com 
pany lia\ e also i con\cni tit f oim of actmoraeter ior ust in printing 
by the carbon oi pi tliuun pious** ils j Pimple ipparatu® of the 
p< ndulnm pattern f i dittnn r mg the speeds of shutters Addrcsn 
Wi exham 

Kamm L and Co Cinematogi&ph lanterns nul cameias are 
mwio in a wide nngo of paltirns hv Messis Kuum, one of then 
litcHt mode 1 1 Icing a piijtctor in wlncli the film may be kept 

stitionaiy in the gate without 0 mger of it® catching fire, thus 

allowing of the stdionar\ pictuie being ck animal at leisuri on the 
screen Such a feature as tin* is of paiticuldi value m the use 
of tho cinematograph lantc i or J*ctunng oi educational purposes 
In the cast, of the ” K ur u lantern the film may be arrested by the 
fit ii 1 1 ' mi'-i u the m hiniMiilf r^«h mil \ruthu spen ilt\ 
>f Messrs Kumm’s is a portable oxygen generator The gas is 
nude by heating cakes of chlorate of potash and oxide of manganese, 
tho imko of gas taking place whilst the lanUrn is in use The 
w ight of the generator and the special rnrburetteT jet for use 
util it is 39 lbs and feh< price £15 10® Address 27, Powell 
Stuot G<v> 1 ell Road, London, LC 

Kn h ii I n / s m, ltd Om tin fined fac tones fui tho 

manutditim ot h graih> ]>hoto i iplnc apparatus is that ot 
Messrs Kershaw at Leeds the films r < sources including press 
tool woik, pucision tool woik, and cabinet making of a high 
character Ciovtiument c mtracts at tin present tirn* natuially 
are absorbing all the enagies of the ticlory hut it may be hoped 
that before long Messrs Ktitdiaw mi\ be ublo to resume upon a 
still largci ®cafi llnir manufacturf of cinematograph projector* 1 
and occessoncs and photographic cameras including their dislmti " 
tive and highly efficient reflex instiuimnt wlncli ha* gamed wide 
popularity for its reliability and “ populai ” prne using the word 
to indicate a price much below those of the most costly reflexes 
and not very much in excess of those of the cheaper class of 
camglra Messrs Kershaw are also makers of elcctrcal appliances, 
science lanterns and accessories, etc , in addition to other apparatus 
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which comes within the term “scientific instruments.” Address: 
76, Woodhouee Lane, Leeds. 

Lancaster, J., and Son , Ltd.— Messrs. Lancaster were pioneers 
of amateur photography more than 30 years ago, being one of the 
first firms in the country t-o issue comparatively inexpensive ap- 
paratus for the amateur worker. Many old hands of the present 
day will call to mind tho 4 4 Install tograph ” or 14 Merveilleux ” 
camera with which they started in the eighties of the last century. 
These names still figure in Messrs. Lancaster’s list although the 
instruments themselves have been improved and remodelled out 
of all recognition. Tho fuM senes of Lancaster cameras embraces 
those of both tin hand arid stand class including a number of 
pocket instrument*. A noth »r special line of Messrs Lancaster is 
a series of enlarging lanterns of the customary type as well «as their 
“ Ellipsoid ” series, in which the illumination is by artificial light 
(either gas, acetylene, electric or magnesium) produced from a re- 
flecting .surface of special curvature. This “Ellipsoid" system, 
which has been a very popular one among amateur enlargers, is 
embodied in a complete lantern ; or the illuminating boxes may 
he bought separately for use with the photographer’s own camera. 
Address: 87, Parade, Birmingham. 

lAztirs, J. Hand cameras in a number of distinctive designs aie 
among the manufactures of Messrs. Lizars, who may bo said to 
have covered groin id in camera manufacture which other makers 
have not so fully explored. For example, the series of “ Ohal 
kmgo” folding hand-ciimet as include a number of models in whiih 
tho purchaser has tho choice of a plate which is in either the 
upright or horizontal position when the camera is held in the 
normal way. Some may prefer to make the bulk of their pictures 
of upright form, others of landscape shape ; they can suit them- 
selves particularly well from the “Challenge” series. In stereo 
scopic hun d cameras Messrs. Lizars have likewise produced a whole 
senes of models, and they are also one of the firms who have 
actively turned their attention to the manufacture of cameras 
specially designed and made for use in the exacting conditions of 
tropical climates. These various instruments include both film 
and plate camera*, as also a series of 44 1)e Luxe” hand-cameras 
possessing the full range of movements in the way of long exten- 
sion and rise of front, swing-front, swing-back, and wide-angle 
movement demanded by those who require the full facilities pro- 
vided in a stand pattern of camera to be at their disposal in an 
instrument equally suited for use in the hand. We should not 
omit to make mention also of the Lizars furies of reflex cameras, 
including a “ Pe Luxe” model fitted for stereoscopic work. 
Address : 101 and 107, Buchanan Street, Glasgow. 

Mackenzie and Co. were the original introducers of the system 
of carry lug dry -plates in a series of light-tight envelopes, each of 
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which, by the use of a single “adapter” (of hulk and weight not 
more than that of a double dark-slide). can he exposed in the 
camera. This “ Mackenzie Wislmrt " system ip one which has 
gained considerable popularity on account of the facility with 
which a photographer ma\ carry a \cmv considerable number of 
plates for exposure without, encumbering Inin*p1f with a correspond- 
ing number of dark-slides Messrs Mackenzie manufacture the 
envelopes of suitable strength and pattern, as nko the adapters in 
models capable of being readily fitted to any type of camera. 
Address: 212, Old Dumbarton Road. (Glasgow. 

Marion and Co,. Ltd .-- So far as their manufacl me of apparatus 
is concerned, Messrs. Marion's interests arc chiefly in the produc- 
tion of appliances for the professional photographer, in which con- 
nection their series of “ Soho,” "Special,” "Universal," and 
“ Excelsior studio cameras may be mentioned as representing a 
range from the most elaborate type of studio camera to that of a 
simpler description issued at an extremely moderate price. Men- 
tion should ako bo made of the “ liana ” studio stand, with its 
great facility for rapid working and wide range of movement — to 
within 2 ft of the floor and to a height of 7 ft. Similarly, the 
making of studio furniture and accessories such ns those for the 
display of portrait, specimens ia a special department with the 
firm, tut is also the manufacture of installations, large and small, 
for artificial illumination in portraiture. The “ Hoard man ” system 
of Hire lighting for studio portraiture is one which has been ad of > ted 
\v many studios in the very front rank, hut Mosers. Marion’s 
electrical department has specialised for some years past in all 
descriptions of electric lighting for stud.n work and for other 
branches of photography, such as enlarging, printing, and copying. 
One special appliance is the ** Board mail ” arc enlarging cabinet, in 
which the illumination of the nogutiw is entirely by a powerful 
reflected light, with its advantages of e,venness and avoidance to a 
very large extent of the dkfigurenmnt of enlargements by retouch- 
ing work upon the negative*- Address- 7), Soho SquaTe, London, 

Moor c, Cfonji S. The- sjiecial requirements of the “ while you - 
wait" photographer, and of those requiring to turn out prints 
quickly and in quantity arc specially catered for by several pieces 
of apparatus designed and made by Mr. Moore Those are a strip 
printing frame serving for the rapid exposure in succession of six 
impressions from the negative upon the single strip of bromide 
paper; a bromide exposing box exceedingly well made in metal 
and suitable for u**e with either gas. oil, or electric light; and a self- 
oontained enlarger for " while you wait ” portraits, provided with 
dry battery ana two small lamps, and designed for use with the 
strip printing frame in the rapid production of enlarged portraits 
in postcard form. These and one or two other specialties for the 
same daes of photographic business have met with a wide sale due 
to their entirely practical design and workmanlike construction. 
Address: 60, Denmark Hill, Camberwell, London. 8. ft, 
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' Moore and Co. — Another firm which specially caters for the 
“ while-you-wait " photographic trade. Its manufactures include 
repeating-back cameras for panels, postcards, midgets, etc., printing- 
frames, and other appliances. Address : 101 and 103, Dale Street, 
Liverpool. 

Most, ]{. ./., ami Sour. — Acetylene generators and accessories 
have been the special business of Messrs. Moss for a time which 
dates back pretty well to the introduction of this illuminant, fol- 
lowing on the commercial manufacture of carbide of calcium. In 
that time Messrs. Moss have designed and continue to make in their 
own works a very wide range of acetylene generators, lamps, and 
other accessories such ae purifiers and burners for enlarging and 
optical lanterns, etc. For phonographic use the “ Moss ” generator 
is the most suitable for enlarging and for flighting; the ° Moss- 
Abingdon," where the iigr.u [\ required for lantern projection. 
These generators work with ordinary lump carbide, are specially 
free from tho defect of " over-making " (hence are free from odour 
due to escape of unbumt gas), and have been employed with every 
satisfaction in all parts of the world. Messrs. Moss's fist is, in 
,, fact, a complete guide to the solootion of apparatus for the use of 
acetylene, the firm’s long practical experience of this trade being 
probably second to that of no other manufacturer. Further pieces 
of apparatus made by them are self-contained lamps for indoor and 
outdoor use, tho acetylene generator forming part of the lamp. 
These Lamps range from small hand instruments costing a few 
nhillings to largo flares for outdoor work costing from £3 to £4. A 
special list describes them fully. Address: 98. Snow Hill, Birming- 9 
ham. 

Newman ami Cum din. Ltd . — To no firm’s productions, per- 
haps. ran the champion of tilings British point with such pride as 
to those issued under the familiar trade initials of “ N. and G.” 
For many years Messrs. Newman and Guard ia have applied them- 
selves exclusively to apparatus of the highest class. Thev have 
left manufacture in bulk alone, and have devoted themselves to 
apparatus which in design and superlative excellence of workman- 
ship has been distinctively their own. It is hardly necessary to 
refer at length to the “ N. and G.” reflex camera, which has gone 
through several stages of development, but for some years past 
has been issued with scarcely any modification, since, broadly speak- 
2 ing, it is capable of no further improvement. While the original 
v, form of construction is retained, the later developments have been 
'in matters of detail and convenience which render the camera 
quicker in operation without any sacrifice of the reliability and 
lasting quality which have consistently been features of the firm’s 
apparatus. 

N, and G. workmanship, however, has obtained far wider popu- 
larity through the series of “ Sibyl " pocket cameras, now made in 
a considerable number of models and sizes. The “Sibyl/* on its 
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first introduction was the first real pocket camera; that- is to say, 
an instrument which was no encumbrance in the pocket, and within 
a second or two of romoval from the latter was all ready for the 
taking of the photograph. The construction is distinctive, cm- 
bodying a very rigid lazy -tongs support for the lens- front, a par- 
ticularly smooth focussing movement without rack and pinao-n or 
winch-screw, and a type of lens-front which allows very great, rise 
of the lens each way of the plate. The almost human facility with 
which the lens-front comes into position for focus for any required 
distance on opening the camera js a tiling to he experienced. Tn 
matters of detail also the camera is exceedingly well provided, 
notably in the adjustment by which the correct picture obtained 
on the plate when the front is raised is shown in the finder. The 
“ Sibyls ” aro made in a series of sizes from postcard to vest pocket 
(45 x 60 nun.). The hitter is issued as the 44 Baby Sibyl/* and is 
made in two models, one for plates and the other for roll- film, as 
are also the 3^ by 2£ a.ud quarter-plate sizes. In the plate models 
the usual single metal slides may be used or the double metal 
elides of Messrs. Newman and Guardias own recent design and 
manufacture. Any plate “ Sibyl M is also adapted for the use of a 
film -pack. 

For those who favour a folding camera of the hand stand type 
there is the ** Trellis,” with its wide range, of movements and con 
venicrut rotating hack. It is made in one size only - namely, 
quart or- plate — but in two models, oiio w-ith focal-plane shutter 
forming part of the back. A word should be said upon the 
accuracy of the speeds marked on N. and C). shutters, a f ratine of 
the firm's productions to which many independent experts have 
borno witness. Address : 17 and 18, Hathbone Place, Oxford Street, 
London, W. 

Xewton and Co — For more tlian two hundred years Messrs. 
Newton hare existed as a firm, and for many years past have taken 
a leading place as producers of lantern-slides and of apparatus for 
optical projection. In their own works they niami fad lire projec- 
tion lajiterns of all descriptions, from those. 6f the simple kind 
suitable for homo use to the most elaborate installations adapted 
for the purposes of a university or public: institution. Their 
resources extend beyond the lanterns themselves to the many 
appliances connected, chiefly, with ill urn inants. Lime jets and 
many patterns of arc-lamp are among these latter, and mow. recently 
lamps specially designed for the use of oxv-a^etyleiie in conjunction 
with an incandescent pastille and dispensing with the use of a 
condenser. This form of light, which is self-contained, has come 
considerably into use for projection upon the largest scale. 
Address : 72, Wigmore Street, London, W. 

Hose Ltd.— Although for fifty years photographic objectives have 
formed a staple part of Messrs* Ross’s optical business, yet the 
manufacture of a few patterns of cameras has been regularly under - 

34 
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taken Of these perhaps, the one winch should be most promi- 
nently signalised in thais notice is the *' PanToe ’* a camera of the * 
folding focal plane made in the quarter plate, 5x4, post 

cold ind half plate mzos, rind also in a tropical model (blast* 
bound toik) in the 5 \ 4 in and 9 x 12 cm sazee The camera 
nos the distmictne feature of a self capping shutter, which workb 
at constant Unsion the \ imous speeds being obtained by a very 
simple adjustment foi iltenng bht width of the sht The shutter 
gives a full nnge of instantaneous speeds ns well as automatic 
tome exposuus from \ to 3 seconds ci foi in\ longer penod by 
means of pneumatic, release 

Anothei not ible pattern of hngh chss cmiera is the “Kuos” a 
lumm cf thi hind st i ud j vttmi of th< un fullest lange of 
mo\ omenta An-otlm spccniti is the twin lens jwittem of icfle\, 
still a foim of camera which is a faiounto with some woihers, 
whilst nnon„ the n lirgu pitteinsof camcri Messis Ross nianufac 
ture a Jignt model held canvoi i under the nanu of the Century,” 
also one of tin moic substantial squuc bellows pattern as well 
ia a studio instrument of tin in >st iiiassut clc sc upturn, and fitted 
with all tin necejsMn idjusrtTnc nts for ooinement use in por 
traitmc In doth of tin sc muhls cm it be said that my con 
cesAion has bun mich on the >c in < of i hiMpuoss The instruments 
without exception lie <\inipl<s if the finest woikmanehip 
Addic ss 3 Noitli Side ( 1 ipli un t omim n London, S VV 

S umjti S/k fi/n id 4fm1 ( o ltd \on\uw of tin manufacturing 
lesouucs of (.treat Hulun in photographic ippai itus would be 
complete witOiout ubejuati mention of soano few of the specialties 
in appaiatus of tin highest tliss uid in ipphanus for tlie scientific 
photogiaphu t \| el mu nlw designed uni nikide b> Messrs Kangci 
Sllnplieid Plus* include « minilm of patterns of cameia and le 
pealing back ioi coloui ph<>togiaph> b\ the three toloui process, in 
which bra ik li of work the him has foi many veais taken a leading 
place Idglithltcis and koldtns the it for foi ortlioc hromatic and 
three uoloui pbotogiaphx arc also made m a full range, whilst , 
among^MH scitntilu appliances must be mentioned instruments for J 
demiti nnasummnt plate speed testing photo speitioscopy, and * 
colour seiiMto«veti\ Among these is apparatus foi the Hurter and 
Driffield s\stun of sipped testing as also the con\enient speed- 
testing pi dt signed b\ Mi Clnpman Jones Address 5, o r 
and 7 urn s Inn Pisbige Red LmnvStrttt London WC 

bunion, ftirna I and ( ltd \lthough one of the younger 
films in tin manufailnn of apparatus Messrs Ninclan ha\e quickly 
built up a laigi bus ness in a somewhat limited range of cameras, 
etc of the highest class lluu success has been due to the Wide 
practice] o\penciicc of Mi James A Sinclair, one of oar most 
accomplished am item workws, and to the mechanical genius of 
his colleague. Mi Arthur b Newnuun to whose skill as a designer 
the early patterns of the “N and G ’ cameras such as the 
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“Special B. M and the “ N. and G.” reflex owed their high reputa- 
tion fop efficiency and reliability. One of the chief specialties of 
the Sinclair firm is the “ Una" scries of cameras, of the hand -stand 
patten), extremely convenient as a hand -camera and yet possessing 
ail the range of* movements .required in a camera for use on a 
tripod; yet one also which is remarkably free from mechanical 
complications, and thus is most “ handy ”* in use. To these good 
qualities must be added that of fine workmanship. This camera is 
sti'll being produced and sold, but in the case of other specialties, . 
involving moro metal work, Messrs. Sinclair's output has been 
practically suspended by the demands of the Government. Still 
wo should mention «tho *‘N. S.” reflex cameru, a distinct type of ' 
instrument since the shutter is placed in the lens, Messrs. Sinclair 
being great believers in dispensing, when possible, with the focah 
plane type of shutter. Another specially is the N.-S. “ Accurate ” 
shutter, the first photographic shutter to be sold with an official 
certificate (that of the National Physical laboratory) of its real 
speeds. Another original instrument is the N. S. “ Kinema ” 
camera, embodying many new features in a camera for cinemato- 
graph work anil constructed for the most exacting requirements of* 

. cinematograph operators. The camera includes a reflex focussing 
attachment., affording a visible same-size image of the picture 
obtained on the film. The N.-S. reflex wn*> the camera employed 
By Mr. H. G. Ponting in his extremely fine cinematograph work 
for the Scott, National Antarctic Expedition. Address: 64, 
Hay market, London, S.W. 

Staley, Shew and Co.— The title of this firm marks the recent 
amalgamation of the businesses of Messrs. J. F. Shew and Go., 
and Messrs. Staley and Go., late of 24, Thavies Inn, Hoi bora 
Circus, Loudon, E.C. The combined firm is continuing tbe manu- 
facture of the “ Xit ” aeries of pocket cameras, long associated 
with Messrs. Shew, who were the originators of this very reliable 
type of instrument. Reflex cameras likewise .remain prominently 
among the firm’s manufactures, since both Messrs. Skew and 
Messrs. Staley wore separately specialists in cameras of mis type. 

-Shew reflex cameras have long been favourites with Press photo- 
graphers, whilst the “Britisher” reflectoT cameras (previously of 
Messrs. Staley) will be further improved by embodiment in them 
of some of the features of tbe Shew. Mr. Walter Dockree, 

designer and patentee of the “ Britisher ” reflexes, has joined 
Messrs. Staley, Shew and Co. and hfw complete charge of the 
construction of the various instruments. A new introduction 
which tis promised is a folding focal-plane camera fitted with a . 
shutter similar to that provided with “ Britisher ” reflexes. Address : 
88, Newman Street, Oxford Street, London, W. 

Taylor, Tunnicliff and Co., Ltd. — From the outsat of the dry- . 
plate process photographers have 1 >een well provided in the mutter . 
Uf porcelain dishes. For twenty vears Messrs. Taylor, Tunnicliff 
> ' 34 * 
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have taken th« leading olace hi the manufacture ol dishes, issued 
under the trade mark “ (Vanitm*," of special body and hard poive- 
Uui gJu/.c for photographic, use. The smoothness of the material 
of the *' Grauitine " dishes anil their immunity trrun action by 
developers, etc., have made them standard articles. Messrs. 
Tunniclilf also make a number of special patterns of dish, for. 
exarrifxle one with u well which allows of the plate being readily 
and easily flooded and also of being most quickly removed fioin the 
dish. Their series of " (Iramtine ” tanks for the development, 
fixing, and washing of plates have likewise found great favour fur 
their high quality and practicU design. The latest addition to the 
series of dishes is one for tie development of half-a-dozon plates 
of stereoscopic size provided with stops to prevent the plates 
clipping over one another. Address: Eastwood, Hanley, Stoke on- 
Trent. 

Thornton- /'irirant MuHufarturintj Cn . , Ltd. — The Thor n ton - 
Pickard Company i’-» one of the few British concerns which have laid 
.themselves out for the man uf act lire of photographic apparatus upon 
a largo scale. In the early days of its history it made a great 
name for its roller-blind shutter at a time when appliances for the 
rapid exposure of plates were very much less highly developed than 
they are now. But since then it has extended its borders in a 
groat number of directions and has manufactured upon a scale which 
has made* it possible to market apparatus at prices which would 
have been considered uncommercial in the old davs of more 
restricted production. The firm’s roller- blind shutter still maintains 
its position as a piece of apparatus of great reliability and efficiency, 
as witness the use of it by Mr. H. G. Ponting for his work in the 
Antarctic. Fashion, however, has largely changed, and always in the 
direction of greater portability, a movement which the Thornton- 
Pickard Company have closely followed bv taking up the manu- 
facture of all metal pocket cameras and making them with all their 
accessories, such jus diaphragm shutters, finders, etc., in their own 
works. For the forthcoming season they have in fact largely re- 
modelled their series of cameras of tins class by preparing for the 
market, five new models, ranging from quite inexpensive instruments 
to one of elaborate type, and providing all the movements and finish 
which are demanded nowadays in this class of apparatus. They 
have also effected a further considerable improvement in theiT well- 
known “ Special Ruby Reflex," having succeeded in greatly re- 
ducing its size without, sacrificing any of its essential features. The 
" Special Ruby Reflex, M it should be said, is not the only model of 
reflector camera made by the Company ; there are other still more 
inexponeivo patterns, including the reflex attachment sold for use 
with an ordinary folding camera which thus provides the full 
facilities of a reflex. In cameras of the hand stand type, the 
Thornton- Pickard Company have likewise a scries of folding 
'* Ruby's *' provided with the full range of movements customary in 
stand -cameras. Among these is a food-plane model, having a shutter 
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of this type in addition to that on the lens. The purely stand 
instrument* cover a still wider range from tlu* “Tribune" and 
“ College” seta issued at most moderate prices, the “Imperial" 
outfit* which likewiso mark extraordinary value for money, to the 
moat elaborate of the instruments, the " Royal Ruby," of triple 
extension, growl rise and swing of front, .>\viug back, wide-angle 
movement, in fact with all the adjustments, ordinary and extra- 
ordinary, which a camera can have. 

In enlarging lanterns, too. the liounc-?iark “T.IV figures oh 
a whole scries of patterns, from those of small price adapted for, 
the use of the worker’s own hand-camera to others of more elaborate 
pattern, with every convenience by way of rack-and -pinion adjust* 
merit. for focussing, moving the light, and placing the negative m 
its stage. A special feature of the “T.IV enlargers is the pro- 
vision of a .small ruled, transparent disc, in the negative stage 
enabling the user to obtain sharp focus on the easel without tlhe 
necessity of inserting a test plate for the purpose. 'Phis description 
merely glances over the many good featured of “T.P." enlargers, 
for the makers have embodied many excellent original ideas, among 
thorn special means for using an enlarger to the. host advantage as 
a projection lantern. Address: Altrincham, Cheshire. 

Tie#* <'o. -A firm which for many years past has been active in 
the manufacture in its own shops of certain special lines in photo- 
graphic apparatus, more especially those for the prof ewsional 
photographer, should bo included in this series of notes. The Tress 
Company have issued a very neat form of studio accessory in the 
shape of an exhibiting cabinet, about, the size of a small overmantel, 
but, by means of hinged panels, providing some, seven spaces for the 
display of specimen portraits, quickly available 1 for the customer's 
inspection. Another item is a hand-fed printer for bromide and gas- 
light work of a specially convenient pattern. For artificial-light 
portraiture the firm makes a lamp, the " Surelight," employing a 
combination of incandescent gas and flash powder and serving 
excellently for single figures or small groups. They are. also sup- 
pliers of all descriptions of apparatus for the technical part of th* 
cinematograph trade as also of programme boards, illuminated signs, 
and numerous other accessories for cinema theatres. Address : 4, 
Rathbone Place, Oxford Street, London, W. 

Victor Co.— -Appliances for the special use of the professional 
mounter are made by the Victor Company. One is a mount -cutter 
for the production of cut-out mounts of any desired shape of cut- 
out— oval, circle, or square. This tool is exceedingly well made in 
beech wood, and extremely efficient for its purpose. The price is 
15s. Another appliance is a beveller for the outside edges of 
mounts, capable of bevelling mounts of any thickness with a beauti- 
fully clean cut and very easily operated. * It is made in four sizes 
giving cut* from 15 to 30 ins. at prices from 17« 6d. to 30s. 
Address, 2, The Parade, Enfield Highway, Middlesex. 
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Watkins Meter Co. — The Bee exposure-meter, of which many 
thousands have been sold, is so wolf known throughout the world 
that it deserves to be stated that the manufacture is carried out in 
the little factory established by Mr. Watkins at Hereford as the 
Outcome of his work in providing all kinds of valuable aid in the 
exposure and development of plates. Although the standard Bee 
'meter is the “best seller” of the Watkins meters, there is also 
a steady demand for other models of the meter issued separately 
for colour photography, interior work, and focal plane exposures, as 
also for the cylindrical pattern of meter which was that originally 
issued. For uso with any one Bee meter, the Company supply 
Special dials, adapting the mete r for the particular branches of 
work just mentioned, arid in addition for studio and snapshot- 
photography. Dials arc also sold marked in accordance with the 
U.8. system of diaphragm numbers. Another special article also 
made nt Hereford is tin* Watkins daylight “Time 'rank,” with its 
distinctive feature of holding the plates in a horizontal position dnr* 
jpg development. Readers and buyers abroad should note that 
Watkins instruction booklets can lie 'had in French, Spanish, Portu- 
guese, Italian, Swedish -and German Address: Imperial Mills, 
Fie reford. 

Watson, II'. and Sons, Ltd. - Perhaps no field camera has ever 
secured or more fairly deserved the approbation of professional 
workers than the Watson “ Acme,” notable For its wide range of 
movements, its simple construction, and its lightness and compact- 
ness. as well us for the fine quality of its workmanship. The “ Pre- 
mier ” is Messrs. Watson’s pattern of camera in the heavier square- 
bellows model, eerviug for lx>th field and studio use — in the latter 
application with the addition of a repea ting-back. Messrs. Watson 
likewise make a do luxe studio camera and stand of the most 
olaboratagaatt c n \ , of excellent design, practically and mechanically, 
and a very high degree of workmanship. Reference should 

also to the firm’s “ A'lplia ” hand-stand camera, and to 

tdi-eir * enlarging lantern, an instrument of specially 
AOlid l>tffid ^design which renders it suitable l»oth for enlarging 
And for the making of Ian tern -si idea by reduction. Address: 313, 
>High Holborn. London, W C. 

Westminster Enqinrerinq Co ., Ltd. — The arc lamps manufac- 
tured bv the Westminster Engineering Company in their Willesden 
factory have attained widespread use for various purposes. Chief 
Among these, perhaps, must be placed the Westminster enclosed 
&TC for studio portraiture, a form of lamp which provides a most 
Actinoo light and allows of regular professions 1 portraiture by arti- 
light being done nt a moderate outlay in the first instance. 
.The lamp has been followed by an improved model, the “ Top- 
light,” designed for studios which mav lack sufficient head room. 
A further lamp is one (No. 131) of small size adapted for use to the 
number of five or six in place of one or two of the larger arcs..UL 



1&16) and photographer's DAILY COHPAlhoH b-»*l 

British Ulsoirc ts — Cami ras and Other Apparahts tont mu id 

studios wheie a more diffused tjp© of illumination is preferred 
For enlaiging and project on the company i«lso manufacture some 
most convenient ana inexpensive limps (Nos 125 and 126 ) of the 
semi enclosed type seivmg admit iblv fen enlai gemenA upon a coll- 
ekderable scale, and being equally adaptable foa lantern projection 
These lamps cost fioan A/? 15s to £*> 17«? Other members of t£ia 
W eatmwofcter series of «ut & ait those (\ot> 127 and 119 ) for three- 
colour j)TOoesfe wink, photographic printing et< No 127 is specially 
mide to give a wluite light for eolom d a lnghl} actinic light foe 
black and white In all lcspects the W estnwnsitoi lamps liAVS 
secured a high reputation for gre it ethnoiuy and thorough! \ good* 1 
woi km niship Addiiss \ut<m Hi id WdUsdcn Junction, . 
London N W 

\\ ilhrm ti J and l \s jiiuiuUliiiiis of wood ipplianu \ foi 
photogiaphn list Messis \\ ilkmsou lie pulnps rmxst widely 
known toi then puntin 0 li lines utules if which tluy an liadjng ‘ 
makeis 1 lie J \aj n n slipping fi mi is one wlmh 
deseivcdl^ liw obtained the widist populmU due to ats excellent 
pattun and good woifcm m ship IIrhc saint ipialities are 

chaiacteiibtic of othu artnlis of w odw i k nnuiufdc tuied by 
Mcsbih Wilkinson tidies^ o st t) wid Sti it ltmlidth Hold, 
W mchchtu 

Si ONl> If AM \ I l \ltUI S 

lu im ltspct pi i haps th pJj >t giqliii ti id< in Gie.it Butam 
difltis fi m tliut m an^ oilier. ouutiy unit In in th< in on bio oi 
firms epccialU 1 1) mg tlnnisihis out t l Lin pinch isi and sale of 
used ippaiatus Fiohibl^ tins ti idt oiJ b uiill\ obtained its film 
establishment as tin iisult of tin fim w iJmm hip of tin e imeias 
made bj Bntjili make is in tin old da\s A earner* by Hare, 
Meagher oi Mo 1 st w is oio wlmh in idiiui> umpnstanccs 
would utvci win out heiut it was nituial tint tlieWfeRfhould be 
buyers of instillments wlmh had hid (Ann doable USS* the 
trade m second hand appaiatus, how e Net, has extended itfltff far 
beyond such limits as tlnst, and now e >v< r-> all deSfcnpttans of 
camtia fiom tin compact vest po* kit irish nmeiit to the lordly 
studio outht, as well as bine- of all kinds, tn'ugeix tujpods, and 
even m-un tiuiioi acecssouee 

iherefoie we should mention the chief films engaged in this 
business, adding the comimnt that without exception they are 
suppliers also of e\ery disci lption of new appaiatus llieso fume 
are — R Ballantine, 99, iSt A i merit Stnei Glasgow, Charles 
Baker, 244, High Holborn, London, W < , < it\ Sab and tu< hange, 
81 , Aldcrsaate Street London, h t 94, hlect Street, London, . 
EC, 54, Lame Struct London, L( , The An ide Bio id Mieqt** 
EC, and 26 ind 28, Kings Road Sloam Sjuaic, London** 
S.W , Doughty s, 47 48, bavil* Street, Hull, Homes Photo^j 
graphic Exchange, 4b, New Broad Street, London, K 
and 32, Grecechurch Street, London, EC , Mason's PfoetQ^j 
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Stored, 13-16, Qneon Victoria Street, Leeds, and 54-62, God- 
win Street. Bradford ; Sands, Hunter and Co., Ltd., 37, Bedford 
Street, Strand, London, W.C. ; Service Company (London), Ltd., 
289 and 293, High Ilolborn, London, W.C. ; Arthur Spencer, 41, 
Harrow Road. Edgwaro Road. London, W. ; Watson’s, 84, High 
Street. Sheffield; and Westminster Photographic Exchange, Ltd., 
319, Victoria Street, London, S W , and 111, Oxford Street, 
London, AV. 


IMIOTOCRAPJIJC LENSES. 


Aldtft /ho*. Messrs. Aldis luive justifiably made a gi eat name foi 
themselves as .scientific opfcioiaiis b} the design and introduction of 
louses of diMtincUvoly original t)pe and extremely line quality, 
issued at remarkably low prices. The Aldis auaatigmats of // 6 and 
// 7.7 aporiuie have attained a wide dog-ice of popularity, and have 
pmniUed oi purol losers ul mode rately priced camera sets obtaining 
the advantage of a lens of tho amuTigmatic type. Eor use with 
these Louises a further appreciated introduction of Messrs. Aldis has 
boon their M J)uo” and “ Ti io ” lenses, the iqnner an attachment 
increasing the focal length of the complete Aldis lens two times, 
and the latter effecting an increase in focus to the extent of one 
and a luilf times. The purchaser of these attachments thus obtains 
at a moderate expenditure a long-focus lens of / / 12 or // 9 aper- 
ture in addition to Jus // b objective. A furtlier series o-f the AJdis 
louses has been issued of aiKirture // 5.6, wJiilst within tlw* posit few 
years the mokei s Jiavo achieved a further success by their introduc- 
tion of u series of // 4.5 obj<x ti\es of remarkably fine optical quality 
in the way of flatness of field and extreme defining power. The 
latest of tills high-speed scries is the No. 18 of 84-in. focal length 
for half-plate work, sold at tin* way moderate price of £6 15a. 
AjiotdliitM' special lens designed and made in the Aldas factory is a 
series of short focus ann^t i grunts for direct photomicrography with- 
'out a micioscope. I liese lenses, costing only about £1 10s., allow 
of direct enlargements bomg made upon a very considerable scale 
of magnification by menus of the simplest typo of apparatus, 
whether working by direct or transmitted light. Address : Karo 
Hide Road, Sparkhill. Binuiiighafii 

Brel', if. t/Ufi J , I.imitul . — For years past Messrs. Beck have been 
large manufacturers of inexpensive photographic objectives of the 
H.R. type. lUie / /!> kt Beck Symmetrical ” is a lens which lias been 
fitted in enorimnui quantities to hand and stand cameras, the price 
of which would not allow of the provision of the more oostly anus- 
tig mat ; and excellent service these R.R. lenses have rendered and 
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still continue to render to those whose purse is limited During the 
past few years, however, Messrs, Beck have originated several 
series of anastigmat lenses of a di.stineiive type, their characteristic 
feature being the use of single glasses of shallow curves, yielding a 
flat anaatigmatie field and working at apertures from //3 5 to / / IX. 
Tlui “ Isostigmar ” was tlie first of these lenses, and is issued at a 
price which ran l>e judged from that of the ft in // 5.0 instrument., 
namely, £3 2s 6d. An objective in the series covering n wider 
angle at an aperture of // 6 3 is sold (<>f the same focal length) at 
£4 4s. In a succeeding const ruction, tin* M Noostigmar.” Messrs. 
Beck iutioduced a lens somewhat similar to the “ Isostigmar,” hut 
with the important difference that the single components can he 
used as lenses of longer Lens. Thus in flic case of the 4|-in. 
“ Xeohtigmar ” working at / ; 6 one gets also a 7j in lens of // 9 
aperture ami a 0.1 in leu** woiking at // 12. The “ Neosiigmar M 
can lie obtained of full apeiture either // 6 or //7.7, the price of a 
6 in. objective of f/6 aperture being £2 15s . or £2 2s. 6d. of 
//7.7 aperture, prices which it will bo seen ate little more than, 
was often paid for lenses of the older II H. t.vpc. It should be men- 
tioned that the shoiter focal lengths />f the €< Neost igmar ” lens are 
made of the aperture of ff& 5 for cinematograph cameras and pro* 
jection lanterns*. Messrs Beck are also makers of telephoto attach- 
ments, of whirdi optical appliance fhev have a number of models, 
among them the “ Miiltifev.'' a single complete iiistrumenl giving a 
range of from ft to 36 in*. foc.il length in the uuartcr or 5 hv 4 Hi7,e, 
and from 1\ to 45 ms. in the half pl.ite ^i/c. Address : 68, fVirnhill, 
London, E 0. 

Dttffmryt r, J If , Luntftrl. Although the name has n. German 
sound the house of T>a!lmcyer is and always has Imcn since its 
establishment in IflftO entirely British. Its present managing direc- 
tor, Mr. C. F. ljim-Davis, is now an of hr or in tlu' Naval Air Ser- 
vice. Whilst. Dallnieyer lenses of the past have played a notable 
part in the development of photographic optics, we arc concerned 
hero chiefly with the instruments of the present day. Notable 
among these Is the Da.ll mover Va.lc.nt Vortra.it Lens issued in a 
aeries of three apertures, / !%. / t 4, and f f 6. It is scarcely too mucli 
to say that no portrait lens lias had or continues to have such 
universal vogue as those of Diillmcyer. j^irtieidarly the B lenses of 
// 3 aperture. Of late years the 1ms has been still further improved 
Dy the provision of a soft-focus adjustment, rea/lily operated by 
rotating part of the lens mount and yielding a pleasing degree of 
soft definition the extent of which can lie repeated hv the use of A- 
scale fitted to the objective. Tn anastigmats M^srx Dallmcyer 
are represented by Uie ” Stigmatii “ Carfac.” and “ Scirac ” 
senes of lenses, the latter an anastigmat of / '4.5 aperture. 

A further notable specialty is the manufacture of lenses of the 
telephoto type. So far as concerns practical work it may be said 
that the late Mr. T. B. Dallmcyer wuis the discoverer of the tele- 
photo lens. The original method (u e of a negative attachment) 



;.-«4 ' THE BRTTTSH JOURNAL PHOTOGRAPHIC ALMANAC, [1916 

? : 

f pHlTlSU HK 80 URr.ES . — V HOTOG R APH If LENSES- COnti Tl U#d. 

h&a largely been displaced by his later invention of the “ A don ” 

# telephoto fats. an instrument made in a number of models by Messrs. 

, Da li mey cr, <uk! providing the photographer with a telephoto objec- 
s tire giving either any required magnification or, alternatively, one 

fixed degree of magnificat ion nliosen by the maker .in the deaign of 
( the instrument. We would add t-o this list the series of large- 
apcrturc leases especially designed ami made for cinematograph 
.■work, and therefore of specially large aperture. In one instance, 
the No. 2 “ Kinematogrnph ” lens, it has been found possible to 
atfUitiu an a fHTl urt- of / I 1). Address : Dhmvh Rod Works, W-illes- 
den, London, N \\\ 

J la rid son, ttrnl t'o, Messrs. Davidson art makers of a unique 

optical instrument called by them the “ Micro-Telescope,” the dis- 
tinctive features <»f wh’ch we have described in previous “Alma- 
nacs.” Here it may be said that the instrument may he used, finst, 
as an. ordinary micinscope ; secondly, as a photo nucrographic outfit 
for use at high and low magnifications, and also for obtaining 

* high ly magnified pho'ographs of objects several feet from the 
.camera. It c;m also be employed as a Ulephoto camera. A further 
modificft^non of the instrument (the “ Siqier- Microscope ”) allows «>f 
photo micrographs being made at extraordinarily high magnifica- 
tions. Address : 29, (treat Portland Street, London, W. 


floss, Ltd.- As manufacturers of optical instruments M east's. 
Rosa’s business was established in 1830, that is to say nine years 
before the invention of photography. Within a very short period 
of the processes of Daguerre and Fox Talbot coming into public 
notice Messrs. Ross began to matin fact uie objectives adapted for 
the taking of Daguerreotypes and for the exposure of the com- 
paratively insensitive papers of Fox Talbot. Since that time 
therir int inductions in the way of photographic lenses have regularly 
marked improved facilities for photographers. They were, in fact, 
the first firm to place upon the market a lens of the nnastigm&t 
type, the ■* Concentric,” an instrument which in common with the 
pt&er early anastigmats is now almost forgotten among the later 
;typt?8 of construction id large aperture. Among these the Ross 
V Xpros ” of // 4. 5 aperture takes a loading, dl not the leading, 
place ns an anastigmat of Hie highest degree of perfection suitable 
for all classes of photography It i* issued in focal lengths from 
4j ins. to 21 ins., all of tiie full / 4.5 iipcrtnre. Another notable 
and recent Ross objective is the “ Combinable,” an anastigmat of 
.^aperture // 5.5 to // 6.3. each separate conqmnent of which is a 
|lallv oorreeted onastigonat also, and can be used at an aperture of 
s/yll. The '* Combi liable” is made in a series of focal lengths 
jsjftom from 4 to 21 liue.. and the utter who chooses any given focus 
the complete lens has the option in almost every instance of 
or different fooi in the components. Thus, the 6-in, lens 
doji’ ootRsiat of two lQJ-in. components, or a 9£ and 11£ ins, 

Si til another comparatively new type of objective, and one wfn<?b 

' 
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has leceived the highest praise fiom cxpeit* m the Ko«s 14 lele- 
< on tin a fixed focm telephoto hm*» <t tin git il apt Jure of 
f/S 4 or // 68 uid tffoidinL, i foi *1 hn^th wluch loiighlv is twice 
the tuituia extension ttqumd hoi u* on lefh \ (-anions folding 
(anttHAR, and single < xtonsioii an l <thu ippivritus tlu lal* 
(ont)jc hasmidc a pint i< i it*»ili foi ilihcughot tin telephoto 
tyfe its definition is oi tin n Inal qiulity v 1 i iugih grade anastig 
mat The focal lengths mil tiom t) to 17 ins 

Wt should aHu im id ion the R )*»«. mi is cf 1 llnnouiitnc" 
uuistigniat^ tin R< s poiti lit 1ms s it 1 e m fi mi B4 to 16 ins > 
and t»w wide tn„h Iuim* <f in 1 \ i„tii it tv)< *q<<ialh d« signed 
toi *1 mint ci ttu d woik up\ing it tit 1 1 1 1 ImUhs ul these 
Uttei aie fioni 3 4 to J2 4 ms I In mjinu mints «,f {u > ess workers 
hi\e been c-attud, foi in tli< //B l*i wim, Ilonuconluo lews, 
wliuh is madt 111 local length* fum 12 t j 24 jus md fevi uao with 
which AUssib Ross muiufi tun ijtidly wit kid thieecoloup 
filtus as will as loosing pisin^ \ fiptnl smis (f lenms o| 
liom 2 to 6 ins focus md ot ami I me fi m //3 5 to //4 S are made 
for cmemutognph < unei is also auothci sc lies 111 focal lengths of 
4 to 7 ms of ajKitui\ / 3 for unamitogi iph piojcction Address 1 
3 , Noith Sid* Clapliam t\ mmoii, la>ndon S \\ 

/ at/IoT 7 nt/lnr and Hoi on ltd Pc rh ips one rf Uu most 
eloquent tostimuriA tls which can bo gr\ui t> the Cooke lenses mad# 
by Messrs Tiyloi I tyloi md llobs m in lie r Lmestci fiitory is 
that the type of constinrtion remains piietically the sime as that 
adopted for the fuel C ooko b use s on tl e sc n stmm-onts being placed 
upon *ihc m irki t some twenty \eirs jg ) While otic 1 m ikers have 
mtioduced all kind* of n 1 nation* in tin >ptua.l design of objeotivee 
the simple tvpo rf tlnee single glasses 1 is vuth some nnnoi ex cep 
tions been lctifliicd 111 the irunntactuic of what 1 b n w a very full 
senes of Cooke louses of iputnres 1 mgmg from / ;7 > 5 to //8 Ex 
treme fineness of definition flit ness of field Mid bnlliancy of lmAg# 
have always characterised tin ( ooke leiws whilst mechanically the 
work of Ur mikeis is unexcelled \ *p< 01 il feature of the Cook* 
objectives is the improved form of fl tnge d sue w with ibrupt thread, 
which makes the removal or replacement of a lens an extremely 
rapid operation without the rob v sact h< mg anything m the way of 
security of attachment iihe most pupnl ir peHuips of the took# 
lenses is the aeries III of //6 5 aptrturo lenses which are admir- 
able for all description* of photography with a hand or stand* 
camera More rapid senes aie IV of // 5 6 aperture and II of 
// 4 5, whilst specially for cinematography in the shorter focal 
lengths and for portraiture w the lenses of longer focus the sene# 

I la w made of Jj 3 5 aperture In addition to this latter series, tW# 
other types of Cooke portrait lens are made where extreme rapidltjtj 
is not a matter of Buch vital consideration These are the st rife 

II of //45 aperture and senes VI of //5 6 aperture In tJtjk 
series u any degree of softness of definition is secured by revolving’' 



546 THE BRITISH JOURNAL PHOTOORARftlC ALMANAC, fl9l6 

British Uesuiuukr. ---Photooiiaimiic JjRn & F . h — continued, 

the front of the inoiurt, w li jJ«t in the series Vf. the softening move- 
menu is made by in«au,s of cords and pulleys operand from the back 
of the camera so l ha* the actual effect may be watched upon the 
focusing screen. Allbough of somewhat higher // number than 
many portrait lenses, it should be stated that the Cooke objective, 
by reason of its simple typo of construction (and consequent thin- 
ness of glasses) has a rapidity in excess r.f that of its aperture 
number. Many of the more recent types of anastigmat lens contain 
many reflecting surfaces or involve the use of glaes components of 
considerable thickness- factois which do certainly reduce rapidity, 
though to ;m ext cat wlucli m> far ha- not been made the subject of 
accurate measurement. The facts, however, require to be kept in 
mind in giving adequate approciu'jon to the simple form of eon 
struct mu adopted m the t'ooke objective Address : Stoughton 
Street Works, Leicester. 

Watson, H\. and Sons, h united.' -As scientific opticians, Messrs 
Watson have special claim to notice by then design of a large 
aperture ana-s.igm.it doublet lens of the cemented tvpe; that is to 
may, one having only four reflecting surfaces. This lens, t fie 
“ Ilolobtiginat is issued m several models, Xo. la having an 
aperture of /74.6, which high speed i* mainitahied throughout the 
series of focal lengths ranging From 4J- to 10^ ins. The lens is of 
the symmetrical type, a further valuable feature of it being the 
huge aperture (f/8.5) at which the single components may be used. 
In the series I. the aperture is // 0.1 and tlie separate components 
ftiniiilarh utiLisnble at an aperture of // 11.5. In this series a wide 
choice ie affoided between symmetrical and unsymmetrical con- 
struction f <»r a given focal length, the vvoikcr having the oppor- 
tunity of choosing an objective which provides him with two or 
with three different foci according to the type selected. In other 
words, the purchaser of a “ Jfolostigniat *' secures in every 
instance not only the focal length he chooses as best suited 
to his requirements, hut also a focus of about double this 
length, and, in the case of the unsymmetrical lenses, a 
further focal length about l? times that of the complete 
lens. The combination of this facility with the large aperture o-f 
// 4 5 provided with the la “ Tlolostigmats M rondeis these latter 
notable among photographic objectives. The “ Tlolostigmat ” coii- 
at ruction is likewise applied in a process lens of aperture of f/9.5, 
and in a wide-angle lens working at /‘ / 11 and covering an angle of 
about 110°. Address: 313. High Hoi born, London. W.C. 
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Horton's . — Of late years Messrs. Barton’s have come into the very 
front rank as producers of the most artistic style of mounts for 
both professional and amateur use. For the former their produc- 
tions include the very choicest descriptions of folder mount, in 
which the harmonious combination of the texture and colour of the 
outer cover with those of the inner board which receives the print 
evidences taste of the? most refined kind. Mounts, unfortunately, are 
the most difficult of things to describe adequately in cold print, 
but we can say this of Messrs. Barton’s : that a photographer, no 
matter how exacting he may be as regards the mounts upon which 
he places his work, must be altogether unreasonable if Messrs. 
Barton’s fail in giving him something to bis liking. In slip in • 
mounts and calendars, more especially for the amateur trade, Messrs. 
Barton's styles are perhaps somewhat more conventional but none 
the less artistic. The firm is also the maker of a numerous series 
of albums, among them the “Simplioo,” a loose-leaf album made 
up of choice flexible mounting boards, any one of which is very 
quickly removed from the album, which externally does not differ 
in appearance from one of the ordinary type. It is made in a 
series of sizes from 6^> by 5 in. to 12 by 9J in. Another specialty is 
the “ Quadro ** frame-edging, a metal substitute for paper passe- 
partout binding. The “ Quadro ” metal binding is made in four art 
dull colours, jet black, art grey, art brown, and art green, in lengths 
from 3J to 15 inches. The effect is altogether admirable and an 
immense impro\ement on paper binding, which is often not of the 
neatest- at the .start ami frequently soon allows signs of wear. The 
“ Quadro ’* edging allows a photographer to offer his customer some- 
thing which is a permanent frame and yet very inexpensive. 
Address : Coswav Works. Finch Road, Handaworth, Birmingham. 

Ham and JInUuimj.- All descriptions of mount a, for amateur 
and professional use, are made by this old established Leeds firm. 
The styles include single and folder mounts adapted for the use of 
studios of all grades. The factory is well equipped for turning 
out any given description of mount upon the largest scale. 
Address: Holheck New Mills, Holbeck Laue, Leeds. 

Hutrher , TF., and Sons. Ltd . — For many years past Messrs. Butcher 
have been makers of all descriptions of mount, in their own London 
factory, and at the present time their productions rover an exceed- 
ingly wide range, represented by a catalogue which runs to 160 • 
pages. The manufactures include a very large series of the finest 
folder mounts for the professional photographer, in addition to ’ 
many choice styles of flexible and vellum mounts down to the cheaper 
varieties of stiff paste-down mounts in all patterns and sizes. One 
special series is that of mounts for enlarged portraits; another, 
mounts for amateurs' exhibition prints of comparatively large size, 

When wo come to the many patterns of slip-in mount for the * 
amateur worker the variety is still greater. Many of those are of v 
a very choice description, whilst others are designed meet th$ ^ 
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requirements of a cheap class of trade. The production extends 
also to all descriptions of album, among them a recent introduction 
in the shape of a “ War Records " album, in which the cover paper 
forming a series of rut outs on each page is the subject of “ thumb- 
nail " sketch decoration of a kind appropriate to the present time. 
Address : Camera House, Farringdon Avenue, London, E.C. 

Fordham and Co.. Ltd.- Vov twenty five years Messrs. Ford ham 
have been manufacturers of mounts and mounting boards upon a 
very largo scale for both home and export trade. Many of their 
productions are placed <>n tin* market by trade houses, to whom are 
reserved particular styles or designs. Messrs. Ford ham's business 
is one which Jays itself out specially for the supply of mounts in tens 
or scores of thousands: they do not attempt to cater for the photo* 
grapher whose orders may run only into a few' gross of a given style, 
but in portrait mounts of all descriptions they are extremely compe- 
tent to deal with sufficiently largo orders. Their productions cover 
all description i of single and folder mounts, perhaps chiefly those 
which are suitable for studios doing a fairly high-class business at 
popular prices. They are also large j»roducers of albums and 
calendars. Styles change so constantly that for the past year or two 
Messrs. Fordham have not issued a catalogue, but those in the posi- 
tion to order in sufficient quantity can obtain an idea of the firm’s 
great resources from inspection of a set of selected specimens. 
Address : Victoria Works, Walthamstow, E. 


Marion and Co., Ltd.— As the result of more than fifty years’ 
experience in the making of photographic mounts Messrs. Marion 
matm-allv occupy a leading jxisition in the supply of these essential 
mateniuls. Their business in this branch, as in that of others, 
lies more (particularly among professional photographers, ttie 
Varieties of mounts covering the requirements of all classes of 
business, from thorn* of the cheap midget and postcard photo- 
grapher to the exacting demands of the ultra- fashionable studio. 
We have on many occasions had the pleasure of examining examples 
of ’the latest Marion productions in high-olass mounts and have 
1 invariably (bad to admire the taste and resourcefulness of the firm 
in. originating , new designs and styles specially adapted to the 
kind of portrait in fashion at the time. The latest mount cata- 
logue of Messrs. Marion consists of forty closely printed pages 
briefly describing the many modern styles at present made. 

A comparatively new branch of manufacture with Messrs. 
Marion is that of frames, not the cheap description of compo 
moulding which German makers havo foisted upon, a long-sulfaring 
British public, but choice designs in frames, largo and smal l, of a 
kind which makes it easy for the professional photographer to 
Ottpply his customers also with frame® for the portraits which they 
buy from him. Many of these frames are of the inlaid or 
Sheraton pattern (in wood) and designed for the two-fold use ol 
hanging upon a wall or standing upon a table. A number of 
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specially pleasing style* a-re those an which two or throe frames are 
hinged together, wlulst an altogether new monies its the “ Magna,*' 
on all-metal frame of uiitamishable gilt which, though inexpensive, 
is not Aawdrv. A feature of this frame is that tile strut Hack 
allows of tfre frame being .stood either upright or oblong. 
Although perhaps the majority of these new sit vies u re in frames of 
comparatively small size, yet, the larger frames for presentation 
portraits, oil* paintings, etc., are also included amongst Messrs. 
Marion s productions. Address : 3. Soho Square. London , W. 

Fry, Ernest fticken*trth % Limited. - Among maker* of mounting 
materials wo should mention also a firm which has spook'll iscd in the 
materials for the rnaakiiiig and mounting of lantern slideu and fc> r 
the mounting of prints in the passe-partout style. The adhesive 
hi ruling strips made by the firm are double-coated on a thin, tough 
paper with a special cement, ami are in every way of first-irate 
quality, easily applied, sticking permanently, and unaffected bv the 
Heat of the lantern. Similar suitability for tlioii purpose is shown , 
by the firm’s masks and discs for lantern-slides which are moat 
accurately cut. thin, arid free from pinholes. Messrs. Fry issue a 
neat binding mat' 1 line of a roller pattern facilitating the application 
of the adhesive strip. Other specialties of theirs for lantern-slide 
work include opaque and transparent notice plates, for announce- 
meats tin white lettering on an opaque ground or in ordinary ink,, 
on a clear ground, as also graduated tinting glosses for giving 
®]>ectrum-like effect to such aimoum'emiO'nts on the screen. ’Rheitr 
passe-partout binding, issued in twelve art shades, lias all the good 
qualities of the lantern binding, whilst a further mounting specialty 
is a series of print edge mounting strips for securing prints to either 
cardboard or paper mount* by the edges only without ruckling or 
curling. The firm’s list (giving only the trade prices) is one which 
deals most fullv with lantern slide accessories of all description*. 
Address : 110. Watt Street, Croat. College Street, London, N.W. 

Adhesive Dry Mounting Co., Limited.— As tlue original promoter* 
of the French invontbui of dry-mounting by means of mi adhesive 
tissue, the Adhesive Dry- Mounting Company have been pioneers in 
populariaing the metliod and in demonstrating tho refinement® of 
which it is capable in all classes of photographic work, amateur as 
weil a* professional. Their tissue, a standard product, is now 
marketed as “ Adomwo.” They are also the introducers of a senes 
of M *bander tints,” consisting of thin art mounting papers, coated 
on one side with the shellac adhesive, and thus facilitating the pro 
duotdon of the meet elegant border efforts by the dry- mounting 
method. Further than that, the Company has itself specialised in 
the supply of mount a specially suited to the process and distin- 
guished by their beauty of surface and shade. The Company*# 
specimen books of border tint* and of mounting boards show the *■ 
extremely fine lange which they offer in- delicate shades of grcatt, 
gtev, and brown, embodying as fine a selection as can be desired fof ' 
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tire artistic mountiriig of every description of photographic print. 
Tho Company are likewise suppliers of a series of the hot presses 
required lor the dry-mounting process These are of the design 
found by the firm to l>e the mu.4 effective for regular work as the 
result of their own large experience as dry -mounters for 1 the pub- 
lishing trade. They include models ranging from one for amateur 
use to the larger presses for the trade printer and enlarger. 
Address : 27 28, Fetter Lane, London, E.C. 

Adherent Tiwur <\>. f Ltd - Another maker of adhesive tissue 
wlm.su product has achieved wide popularity is the Adherent Tissue 
Company, who ilikcwiso manufacture a wide range of adhesive tint 
] wipers an a series of art shades. Proprietary rights in the manu 
factum or use of shellac tissue for mounting was the, subject of 
patent litigation some few years ago wlhou, rightly or wrongly, the 
judgment was that the patent rights in the original French inven- 
tion could not be sustained. The Adherent Tissue Company, the 
defendant 1 in the ease. Jwi> greatly extended its scope since that 
time, and justifiably <laiims excellent qualities as regards keeping 
and permanent adhesion for its tissue. It is also a supplier of a 
Boric* of mounting presses, including one of an automatic power t\pe 
for dry- mounting \w»ik upon the most e\ton«i\o scale Addicts . 
117a, tore Street. l’pj»er Fdmontou, Loudon, N. 

Utftft and t'o Dating practically from the introduction of the 
dry-im mn ting process. ATessrs. HjJo have been manufacturers of 
the necessary hot jnesses. These they now make in nearly a do/.en 
diffeicnt models, from the smallest for amateur n^e to those of 
the largesl si/e for the purposes of the trade printer, presses in 
the series being adapted for the use of either gas nr electric 
eiM'ieut as t lie source of heat Address : 30, Duke Street. Chester 

Fuames ami Mouldings. 

From the mount to the frame is a natural transition, on which 
account we haw\ in the case of one or two of the firms mentioned 
in the preceding section, touched upon their resources as nianu 
fuetureis aLu nf frames. The frame industry, in fact, i a one 
which is considerably m touch with photographic portrait studios, 
with enlargers and with photographic dealers who include frames 
among tho goods which they sell. On the other hand, it extends 
itself also to a very large degree among print -sellers and pro- 
fessional framers. Thus it would be impossible for us to deal 
adequately in the space at our dis-jHisul here with the manufacturers 
in trio United Kingdom of frames and mouldings in general, a 
class of makers who have keenly experienced German competition, 
particularly in tho cheaper descriptions of moulding. \Yc should, 
however, refer to makers r>f frames and mouldings who have speci- 
ally considered the requirements of photographers in their pro- 
duction of frames, large and small, of wood and metal, And of 
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A kind particularly adapted for the proper display of photographic 
prints and enlargements. Of these we would mention Messrs. 
Bennett and Jemw.son, Ltd , Julian Street Works, (inrnshy; Bir- 
mingham Moulding Warehouse, 48, (ireat Hampton Street, 
Birmingham ; J. Epstein and Co., Rupert Street, Bristol ; F. W. 
Forbes, 15, Bowling C.reen Lane, Farringdon Hoad, London, E.C. ; 
Frost and Heed, Ltd.. f>. Clare Street, Bristol : M.ir«nn and Co.. Ltd., 
Boho Square. London, \V. : 0. Siehel and (”•» . 52. Bnnhill How. 
London, E.C. ; The Tress Company, 4, JLitlihouo Place, Oxford 
Street, London. W : tl. Vendon. 24. Slnke Newington Hoad, 
London, N. : and Matthias W'dts and Co, Lid . The Art Works, 
Moseley Village. Birmingham 


PHOTOOKAPHIC CHEMICALS. 

Ilurruuyfrs Wrlhomt and ('o The M tabloid ” photographic pre- 
parations of Missis. Blinoughft Wellcome ha\e heen familiar to 
photographic workers* in every past of the gl<»l>o, and it. is hardly 
mvossarv to refer here U> theii consistently high quality and efticieatiy 
for thoir particular piHpoevs. At the pie.Nont time the “ tabloid” 
developer Hytol ** comes into special proiuimnirc from tho fact 
that it was originated in England. and is a developer of universal 
application to plates, films, and all descriptions of development 
papers Tho tabloid “ Chromium 1 u* niHficr ” is another prepara- 
tion which lias found extensive us»>, have a!*o the sepia, blue, 
and green toners, supplied in tabloid form, *»f winch exceedingly 
effective twe has bin mi made b\ leading umbers in the toiling of 
prints and lantern slides. The full list of tabloid chemicals is 
beyond the scope of our space. The chief pluitogiapliic prepara- 
tions are the subject of a manu«il obtainable free fiom Messrs. 
Burroughs Wellcome under the title “ PlmtogiMphv m Five Lo^hons.” 
Address: Snow Hill Buildings, London. E.C. 

Hramv'‘U, A'., mid Sun, /.id. — A firm of chemical manufacturers 
whose products in the way of bulk sulphite of soda and hypo have 
heen bought in the photogiaphic trade for many years. Address : 
Navigation Chemical Works, St. Helen’s, Lama shire. 

Johnson and Son*, Mnnujurturhuj f'hemiM,*. Lid. --More familiarly 
known as “ Johnsons." this old established firm lias long taken a 
leading place in the manufacture of chemicals in bulk for photo 
graphic use as well as in the production of boll led chemicals and 
the manufacture of compressed and packet pin rl ogi a phi c prepara* 
tfkwM. Since »the outbreak of war Messrs. Johnson* have put down 
vary ert ©naive plant for the manufacture of amidol in order to meet 
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the extiro demand earned by stoppage o-f Continental supplies. 
’Amidol- Johnsons i« m>w beirng supplied not only to tihe English 
market, but to all iwurus of the world. It is an exceedingly pure form 
of this popular developer, yielding the finest results in the develop- 
ment of bromide and gaslight papers, plates, and films. Another 
. specialty of Messrs. Johnsons is their Azol single solution developer, 
which within a few years lias gained very wide popularity among 
aiH classes of users for plates, papers, and films. The makers issue 
exceedingly useful tables for lime development for all makes of 
plates and films which dispense with anv calculation in making 
allowance for the temperature of i.he de\ eloper. Azol is marketed 
in 3 07 ,., 8-oz. , 16 oz. , boll It's ; also in 25 c.c. to 500 c.c. bottles 
A further all- British product of the firm is their magnesium flash - 
powder of proved safety and efficiency. r l'lie powder is supplied in 
two portions (mixed at the tune of use), \\ hi<*)i make it wife for 
transport ani storage', and allow of its retaining its quality. 

Without attempting to refer to the full series of ehemicai pre- 
"parabions of Messrs. Johnsons a word may be said on their collodion 
(for the wet -pi a to process) on their brand of iron perchloride for half- 
tone etching and on their series of varnishes for gelatine plates, 

- retouching and spotting media, and dead black for wood or metal. 
‘Address: 23, Cross Street, Finsbury. London, E.C. 



Mott hey an/I Co., Ltd.— As inciters and assayers to 
l&mk of England, Messrs. Johnson. MaUhcy occupy a leading 
^ ^i|r ? among firms supplying the precious metals and their com- 
;pbtmds. Their chief supplies m the photographic trade are silver 
nitrate, gold chloride, .and potassium chloropla.tin.ite, compounds 
; , JRhi'ch for many years past they have manufactured of high purity. 
>It is not too much to say that the firm’s initials “ J. M. and Co.” 
- Or their trade mark (a crossed hammer and pick) is a guarantee of 
full strength of the compounds which hear this brand. EacIi 
15 -grain tube of gold chloride is guaranteed to contain a minimum 
71 grains of gold ; that of chloroplatinite, 7 grains of platinum 
metal, and the same standard of purity may be relied upon in the 
larger bulks, from 30 grains to 1 ounce, in which these gold and 
platinum chemicals are supplied. Address: Hatton Garden, 
London, E (\ 


Afau'ton and Swan, Ltd.— A number of chemical preparations are 

S pecialties of this old-established chemical firm, among them a quick* 
rying backing sold as “ Oppozalo.” a retouching medium, varnishes 
for negatives, ground -glass varnish, mounting paste, and enamel- 
frbliodion. in addition to the Mawson collodion for regular negative 
&pd positive work by the wet-collodion process to which we have 
Alluded in a previous chapter. Address : Mosley Street. Newcastle- 
;pn-Tyne. 


? * May and Raker* Ltd . — Chemicals for all branches of photographic 
work, including those for photo -on gravers and forro-prueeifk^ 
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printers are manufactured by this old-establUhed firm, with t/he 
exception only of Uie modern synthetic developing agents of the 
metol type and of salts of silver and gold. Their prod nets include 
hydroqumone, iron citrate and oxalate, as well as carbonate, sul- 
phite, and hyposulphite of soda. Address : Battersea, Loudon, 
S.W. 

Vanyuatd Atanufuc tunny Co. - For nearly twenty years we have 
had the opportunity of constant experience of the chemical prepara- 
lions for photographic work made by the Vanguard Company, the 
active director and proprietor of which, Mr. \V. lit h cl her t Henry, is 
himself a skilled practical worker, ami, years^ago, an accomplished 
lecturer and demonstrator of photographic processes. Ill all that 
time it is only right that we should say that to our knowledge the 
Vanguard Company has never put out any inferior goods; on the 
contrary, ita manufactures have constantly boon characterised by 
their high standard of working efficiency. The firm’s productions 
include solutions for developing, toning, etc., as also a variety of 
other preparations in the introduction of which the Company has 
largely led the way. One very useful specialty is 44 Autogcne,” a 
solution for use in both the intensification and reduction of negatives, 
and, in conjunction with the firm's “ fSepiageno,” serving also for 
the sepia toning of bromides and lantern slides. Both preparation 
are free from scheduled poisons. 

More recent introductions arc “ Bango,” a rapid glazing soUjffip^ 
which most effectually solves the difficulties of glass polishing 
sticking prints in glazing by the stripping method ; “ Photopalcei^, 
a spotting preparation for use also in blocking out, writing att9» 
lettering, etc., on negatives, and one so universally used that ilk' 
name has almost become synonymous with blocking-out preparation’s 
in general. Another valuable specialty is 14 Billdufi,” a colourless 
varnish for the film or glass-side of negatives on which pencil work 
may be done as easily as upon paper, pinholes spotted out, *nd y 
all kinds of retouching work enormously facilitated. Sold also in 
non-flammable form specially for abroad. Still another Vanguard 
product' is “ Frictol,” an abrasive reducer for negatives, and a time- 
saving substitute for the cruder metal-polishing pastes hitherto 
employed. It is of general use in removing surface markings from 
negatives or prints. The foregoing are onljr a few of the many 
reliable Vanguard manufactures. Others which we might mention 
are the 44 Extra Black * for renovation of leather, 44 Spottopake M ffor 
spotting prints), 44 V it riven© ” (acid-proof varnish), 44 Halogen© (a 
caramel plate-hacking), 44 Nigrogone *’ (a dead black varnish for 
wood or metal), and the 44 Vanguard ” retouching medium. 
Address : Maidenhead. 
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M vi ntiAi.s Asn Plant tor thk Photographic Industr*. 

(’ lutfuc liroF. and Co., Ltd . — Although at the present time the 
rosoui cos of Mossrs. < 'haiwo Rro.s.’ work." at Rirniingharn and 
Glasgow in the manufacture of optical ghuss arc devoted to Govern- 
ment sci vice, it is fitting that reference should be made in this 
review to the considerable progress which has been made by thorn 
of late years m the niauuf.'ict un* of the special descriptions of glass 
necessary for the < ■ mslrin hum nf modern photographic lenses and 
other optical i.ii"trii merit-* Chalice's list specifies the 

physical constants <if the ula.sscs manufactured by thorn, whilst the 
result of fort her ipseaarli work now bemg prosecuted will, it is 
hoped, permit <»f the full reqm lemori-ts of opticians being satisfied 
m the tump f 11 1 . 1 ii c Addre>s. Works, near Birmingham. 

/’ irir , Alt.r and >*01 , L'd D11 the outbreak of war one of the 
chief concerns felt by maker." of <Mnulsion printing papers was the 
maintenance of the supply of the raw paper or stock upon which tho 
emulsion is coated, the hulk of this supply coming from factories in 
Alsace and Germany. Metres. Pine, in tlrvr Aberdeen paper mills, 
had for some years previously hem, engaged on experiments in 'the 
imwiuf.'ic.‘iur« of raw paper and find for photographic emulsions 
These cflorts xx «*?■<* quickly given more extended and practical shape 
by alterations and additions to existing plant by means of which 
raw and baryta coated paper and caul .suitable for bromide and gas- 
l/igihi emulsions have already been manufactured upon a considerable 
scale and supplied to houses at. home and abroad. This, however, 
A 6 only a. tempmary measure, for Me^rx. Pirie have designed a new 
factory for baryta-coat mg which will undoubtedly be the largest and 
best equipped of its kind in th.s country. It is hoped that it will 
l$b in full working ordrn* • a.vly m 11 ) 16 . Kioin it." fa«x curable position 
on the river Don. some four miles from Aberdeen, jt is well situated 
for a branch of in aim fact 11 re in which extreme cleanliness and free- 
dom from dust and dwt at every stage is of paramount importance. 
The factoi v. in addition to the ordinal y coating, drying, and finish - 
ioig-rooms for baiyta papers will include a complete plant for emuj 
sum making and (‘(Kiting (for testing arid experimental purposes) as 
well os experimental laboratories for research work. Hopes have 
so often been entertained -<wily to be disappointed -of Rnglhdi 
paper makers taking up this branch of business that it is a source of 
eouLsiderahle satisfaction to record Messrs. Tines enterprise. 
Address: Union Works, Aberdeen. 

Munro, W - All descriptions of automatic machinery for the 
photographic plate and paper trade are made by Mr. Munro. 
They include plant for emulsion shredding, washing, cleaning and 
coating maefanory for plates, in addition to machines for coating, 
reeling, and cutting paper. The grinding of splitters and guillotine 
knives is a specialty of the firm. Address : 103 to 149, Cornwall 
Road, South Tottenham, London, N. 



AND f»ttOTO«*A*HEfc*8 DAILY COMPANION. 


$ 5 $ 


1916] 

Maason, Scott, and Co., Limited,— The building of machinery 
for ail descriptions of photographic manufacture is likewise a special 
branch of the business of Messrs. Masson, Scott., who ore makers 
of coating machine® for baryta paper, emulsion -coating machines for 
all descriptions of photographic materials, ns well as festooning, 
drying, perforating, and cutting machinery used in the photographic 
trade. Address: Coronation Wharf, Townmea.d Hoad, Fulham, 
London, S.W. 

Smtf. X. A. nntl < V -Another held in which the English engi- 
neer will doubtless oust the (German constructor is in the equipment 
for the manufacture of photographic plates and papers. Messrs. 
Scott make machines for the production nf the whole range of 
sensitive materials, the head of the firm, Mr. Newton L. Scott, 
having occupied the position of chief engineer to Messrs. Kodak, 
Limited, for five years. The firm’s machines include automatic 
paper coating, drying, and reeling apparatus, oinulsion shredding 
proftsefl, pa per- cutting machines, apparatus for the coating ana 
washing of glass plates, and the full plant for the manufacture of 
celluloid film. The firm’s catalogue illustrates the standard pat- 
terns of these machines, and evidences the great competence of 
Messrs. Scott in constructing and erecting plant to maters’ indi* 
viduai requirements. Address : 3, Pancraa Lane, London, K.(\ 

Oraber, Elli*. -Requirements of photographic publishers of post- 
cards, as also those of trade printing and other firms engaged in 
the production of photographic pry its and postcards in laraa 
editions, ha\e been ^specially catered for by Mr, (Labor in the 
design of a scries of machines most efficiently equipping this class 
ot business. The Graber machines automatically expose sensitive^ 
bromide or gaftlight card or from the, reel, art- the same time 

printing on the face-side any required type matter. The machine 
also automatically cute off t/he sensitive band into lengths of 7, 
14, or 28 postcards, aF required for developing by hand, or it may 
he supplied without this feature where the roll is developed and 
fixed by the rotary process, tor which operation also Messrs. 
Graber supply the necessary plant. The machine is adapted for 
use with either gas or electric light, and is provided with officii ©Tit 
means for masking the negative, setting the time of exposure, and 
quickly changing the negative during a run.. The machines re 
present very nagh-grado engineering work, and have been adopted 
by many leading firms. Address: 16, Newton Road. Tunbridge 
Wells. * 
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Other Firms of the Entente and the United Stater. 

Auxscdnt ct Cm. — Manufacturers in Great Britain of bromide 
paper ami postcards havo had cause during the present war to 
appreciate the resources of this French firm of raw-paper makers 
of Amiwy. Despite the difficulties created by the national crisis 
in France, the Papoteries Aussedat have boon able to keep their 
mills in constant working with the oxception of the first three 
weeks following mobilisation in France. Fortunately their establish- 
ment has been outside the war zone, and transport via Bordeaux 
has been practicable. The firm has thus been able to render con- 
siderable service to English makers atnd further to cement the com- 
mercial relations between this country and France. Sole British 
and K\|M»ifc Agents: H. J. Brown ami 408, Mansion House 

Chambers, Quoon Victoria Street. London, E.C. 

Gevaert and Co. — As is well known to photographers and the trade 
generally throughout the world, the factories of this progressive 
Belgian firm are in Antwerp; having reminded our leaders of which, 
there ie hardly any not'd for us further to refer to the difficulties 
Messrs. Gevaert have had to face. For many months now they have 
boon unable to supply any of their well-known papers, and we are 
quite confident that their very wide circle of customers wall be 
extending their sympathies to thorn in the difficult position in which 
£. they are placed. Included in the list of Gevaert products are their 
Retries of bromide, P.O.P., and gaslight papers; in addition to 
oollodiio-ohloride, gravure, and collodion self -toning papers which 
' had become popular amongst discriminating workers. In addition 
;V to these products, we must not omit reference to the excellent 
Gevaert platinum pliers, including the very artistic and quite 
/wicque line offered to the high-class worker in their Japanese tissue, 
this being platinum coating on a genuine hand -made Japanese 
material. 

Negative and positive film for cinematograph work is also among 
Mm manufactures of Messrs. Gevaert, whose products, it should be 
added, aro marketed in Great Britain and the colonies by the English 
registered Company Messrs. Gevaert, Limited, established some 
six or seven years ago. Address : 60, Wilson Street, Finsbury, 
Loudon, E.C. 

Gric&ftabcr Fr&rct ? ct Civ. — For many years MM. Grieshaber have 
been leading makers in France of both plates and papers, in regard 
to which products they have deservedly enjoyed a great reputation. 
Their plates, it should be added, are specially Offered upon the 
English market under the name M Parisian.” Sole agent for Great 
Britain, Mr. Reginald E. Carter, 39, St. James's Street, Piccadilly, 
London, S.W. 

Lumikre and Jougla. — Although in common with other manufac- 
turers an France operations have necessarily been disturbed from 
the moment of mdbddeation, nevertheless it is fitting that we should 
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make mention here of the diiatinctdve product* of MM. Luroi&re in 
the shape of the Autochrome plates end of the series of ordinary 
Liunitoe plates for negative work, among which should be signalised 
the high-speed “ Violet Label ” plates. Plates for transparency 
work end roll-film in the form of spools or packs are likewise among 
MM. Lumiere’e normal manufactures, together with papers ~6f gas- 
light, bromide, and print-out descriptions. The firm likewise manu- 
facture many chemical preparations hi the way of developers, fixers, 
imtenarfiers, reducers, and toners, a large number of which luve been 
placed upon the market us the outcome of •inv^wti ga'iiou* made by 
MM. Lumiere an their own laboratories. The distribution of 
Lumiere materials in the United Kingdom mid the British Colonies 
is in the hands of the sole agent. Mr Thomas K. (Irani, 89, (treat 
Russell Street, London. \V V. 

Hichitnl, Juftf. — Perl laps no camera has evoked such universal 
admiration for its mechanical excellence and beauty of design for 
its special purpose than the “ Veraecop© M of M. Jules Richard, 
Tlie Verascopo ” bar set a fashion in stereoscopic hund-cameras, 
and has created a standard si/.e of plate, namely, one of 45 x 
107 mm. The camera u made in a series of models ranging in 
price from about £8 10 r. to £36. Its all motul construction has 
made for it a reputation for reliability in all descriptions of climatic 
conditions; whilst the sensitive material may be either plates or 
films, tlie former carried in a most com anient quick-acting changing* 
box and the latter in a roll-holder of th$ same mechanical excel- 
lence as the camera, .and holding the film perfectly flat in the focal 
plane. A supplement to the “ Verascope ’’ is the “Taxiphote” 
automatic ritereoscope, serving for the convenient viewing and ^ 
storage of tire stereoscopic glass transparencies, and adapted for use < 
also as an enlarging or projection lantern. Mention should aloe be 
made of the larger model of the “ Veraaoopo M for 7 x 13 cm. 
plates, and of the “ Glyphnscope,” an inexpensive type of instru- 
ment for plate or film of 45 x 107 nirn. size, and made so that it 
can be used also as a stereoscope for viewing the transparencies. 
Address: 27, New Bond Street, London, W. 

Scory , J. — M. Scorv occupies a long established position in the 
French -photographic trade as a maker of glass, either optically 
worked or in the rough, for the production of light-filters and for 
various other optical purposes. Address : 162, Faubourg Saint- 
Martin, Paris, 10e, France. 

Tukiris Company . — The Social© Anonym© Takirie is one of the 
French firms speoialasing in the manufacture of papers only. Their 
customary productions include a very wide range of bromide, gas- 
light, and P.O.P. papers and postcards, and though in common 
wrth other manufacturers in* France their arrangements have been 
ddrturbed since the outbreak of war, they have been able to con- 
tinue the supply of ordinary grades of these three materials, 
44*|rpss: Villeneuve-Je-Roi, Seine-et-Oise, France, 
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Ansco Company. — Tilt* history of this well-known American firm 
goes back to comparatively early days in the evolution of photo- 
graphy, (the name “ Ansco ,T recalling .its combination of the intnetreats 
of the two firms of Anthony and 5 com ill, both of long association 
with the photographic trade An the United Srtatas. At the present 
day the Ansco Company is engaged in the manufacture of all 
descriptions of photographic apparatus from hand- cameras of vest- 
pocket and larger sizes .to tho most elaborate instruments for the 
studio of the jwofesMoriul photographer and the photo-engraver. 
Moreover, they are mail uf act u-rcrs of roll film, their connection with 
this important produW dating back to the original pioneer work of 
the late Hannibal Good win. .British workers, perluijvs, have appre- 
ciated the manufactures of the Amsoo Company chiefly in the shape 
of the series of “ Cyko ” (ga&b’gl.t) papers, which speedily aohimod 
very considerable popularity on their introduction upon the KngLish 
market, The normal, soft, and vigorous grades of “ Cyko,” each 
issued iai a .senes of admirable surfaces, are all distinguished by 
first-rate (piality, and tin* same remark applies in on even more 
special degree to the slower “Professional” grade of “ C\ ko,” 
characterised by the extreme lichncs.-. and fine black tone of the 
prints and by the “natural” beauty of several of the surfaces in 
which it as issued “ Professional Cyko” has, in fact, attracted to 
itself numbers of critical professional users bv whom it. has been 
welcomed as a distinctively fine product. The London house of the 
Ansco Company is Ansco, Ltd . 14.$ lo 149. (Beat Portland S'reet, 
London, \V. 

Eastman Kodak ( — It can hardly be necessary to say much by 
way of information as to the world wide resources of the comjianies 
springing from the inventive and business genius of Mr. George 
Eastman ; yet it would scarcely In fitting to omit mention of'them 
in this review, since the English blanch of the Kastman Company, 
Messrs. Kodak, Limited, is a large manufacturer in the United 
Kingdom, whilst Kastman products of all descriptions, both 
apparatus and materials, form a wry largo part of photographic 
trading in this country. The word “ Kodak,” marking the manu- 
factures of the Kodak Company’s, ir: its application to cameras, 
film, and dcvelnfxmeiit tank.-, represents a lombination of facilities 
which lias created the worldwide voguo of amateur photography 
on the “ d ay 1 i gh t- al l the - w ay " system. The latest Kodak refine- 
ment is jierhaps the autographic feature, by which the user can 
note on tlie film, at the time of exposure, any brief particulars of 
the subject. 

In tlie.ir factories at Harrow, Middlesex. Messrs. Kodak, Limited, 
maun facturo plates and papers, among the former the Eastman ami 
“ Royal Standard ” as well as the celebrated series of W vat ten plates, 
tho lost- mimed us the outcome of the purchase of the old-established 
English business of Wratteu ami Wainwright, Limited, some few 
years ago. Tim Wratteu panchromatic is a notable member 
of this series, which includes also other Wratten plates of 
the ordinary kind, with their long reputation for reten- 
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tion of their quality under the most trying climatic conditions. 
The papers include the well-known varieties of Kodak Bromide, 
11 VeTox,” “ Solio/’ and “ Kodura," whilst at Harrow also are 
prepared the series of Kodak tested chemicals, issued after searching 
analytical teats of their purity. 

Of Kodak film, in the form of daylight spools and film -packs 
and for cinematograph negative and positive work, thore ia even 
less occasion to write, since these products of the Kastman factories 
at Rochester, New York State, are household words wherever photo 
graphy is practised. A later product is the Eastman Portrait Film, 
a flexible flat film for use in ordinary dark -slides, which by its 
lightness, emulsion quality, and non-hoUtive properties has largely 
found favour with professional workers. 

In like manner we might prolong this necessarily brief notice to 
many times its length without adequately referring to the Kodak 
series of cameras (Kodaks), of all sizes and patterns, for roll- film 
and (Promos) for film packs and plates, not to mention the reflex 
series of cameras, as well as cameras and other apparatus particu- 
larly for the professional photographer. 

In all this great, industry research in chemical and mechanical 
matters has played a great part, that in the former field having 
recently been greatly extended by the establishment of the East 
man Research Laboratory at Rochester, under the directorship of 
Pr. C. E. Kenneth Alecs, assisted by a staff of scientific colleagues. 
The Laboratory publishes many papers describing it* research work, 
whilst from it also has oomo the Kodarhrorno process of colour 
photography, yielding portrait colour- transparencies of remarkably 
fine quality. Addiess : Kodak House, Kmgsway, London, W.C. 
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Makers of Photo- Materials and 
Booklets issued free by them. 


In this hit are uuludtd vi additun V the names of actual makers , 
those also of some fen s oh or sjktuil aye) is, supplying goods utuler 
manufacturer's labels Tlu ht docs not attempt to include firms 
supplying unbranded photographic materials 


Plates (other than 
Lantirn) and Tllms i 

Austin ]*d war Is • 

Cade It | 

Carter | 

t llIlH 
( riteilon 
Elliott 
Gem 
Grant 
Ilfmd 
Im penal 
Kodak 
Late 
Marion 
Mawson 
Paget 
Rajar 
Wellington 
Wratten 


P.O.P., Bromide and | 
Gaslight Papers | 


Self-Toning Papers. 


Ansco 

Baryta 

( adett 

1 ritrrion 

Elliott 

Gem 

Gevaert 

Griffin 

Giant 

Ilford 

Illingworth 

Imperial 

Kentmeie 

Kodak 

Kosmo8 

Leto 

Marion 

Paget 

Ralai 

Taking 

Wellington 


I 


Criterion 

Elliott 

Griffin 

Ilford 

Illingworth 

Imperial 

Ken tm ere 

Kodak 

Leto 

Paget 

Rajar 

Wellmfton 


Platinum Papers 

Gevaert 

Ilford 
Kodak 

Platinotype Oo 


Lantern Plates 

Cadett 

Elliott 

Gem 

Grant 

Griffin 

Ilford 

Imperial 

Kodak 

Leto 

Marion 

Mawaou 

Paget 

Thomas 

Wellington 

Wratten 


I 


, Collodlo - Chloride 
I Paper 

Gevaert 

Grant 

Ilford 

Kodak 

Leto 

Marion 

Paget 

Rajar 


Carbon 

Autotype Co 
Elliott 
Illingworth 
Kentmeie 


Miscellaneous Print- 
ing Papers 


Geraert 

Halden 

Marion 

Paget 
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BooSLBTSi STQ., ISBURD GRATUITOUSLY BY THE PHOTOGRAPHIC , 

Trade. 

Adhesive Dry-Mounting Oo. Ltd.— All about Dry-mounting. 

Alois Bros.— C hild Portraiture. 

Ansco, Ltd. — Professional Cyko Manual. 

„ ,, Cyko (gaslight) Printing for Amateurs. 

Autotype Co.— First steps in Autotype Printing. 

Burroughs Wellcome & Co.— Photography in Five LessonB. 
Criterion, Ltd. —The Plate Photographic. 

„ „ „ Bromoil. 

Elliott & Sons, Ltd. —Aids to Exposure, Development and Printing, 
„ ,, fl Printing and Enlarging by Carbon Process. 

QRm Dry Plate Co., Ltd. - The Photographer and the Plate. 

, t ,, ,, ,, Gem X-Ray Plates. 

Gevaert, Ltd. — Gevaert Platinum Paper and How to use It. 

Grant, Thos. K. — Instructions for use of Autochrome Platen,. 

Lumiero Plates, Films, Papers, and Chemicals. 
Griffin, John J., & Sons, Ltd.— Oil Pigment Printing. 

„ „ „ ,, Sketoh Portraits and Border Printing. 

Ilford Ltd.— Ilford Plates. (Exposure, Developing, Intensification, 
etc.)* 

„ „ Every-Day Book of Common Failures Illustrated.* 

„ „ Ilford Exposure Tables.* 

„ „ Notes on Isoohromatism.* 

„ „ Printing on P.O.P. and Self-Toning Paper.* 

„ „ Bromide and Gaslight Papers.* 

„ „ Lantern Slides on Dry Plates.* 

„ „ Ilford X-Ray Plates.* 

- M „ Dry Plates for Process Work.* 

Illingworth & Co., Ltd. — Guide to Photographic Printing (a 
Processes). 

Imperial Dry Plate Co., Ltd.— I mperial Handbook. 

M ,, ,, Faults in Negatives. 

. M ,, ,, ,, Orthochromatio Photography. 

1 1 fl ,, ,, The use of Imperial P.O.P. 

f> „ ,, ,, Imperial Process Plates. 

Johnson Matthey & Co., Ltd.— Economy in Toning. 

J.OHNfON A Sons. — C orrect Development. 

Kbntmsrx, Ltd. — Hints for Carbon Workers. 

„ „ Hints and Wrinkles for Bromide, Gaslight, and 

P.O.P. Workers. 

Kodak, Ltd. — The Velox Book. 

Kosmqs Photogbaphjcs, Ltd.— K osrao* Papers. 
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Leto Photo Materials Co., Ltd. —H and book of Photography.* 

„ ,, ,, ,, Lantern-Slide Making. 

„ „ ,, ,, Perfect Prints (on Self-Toning 

Paper). 

,, ,, ,, ,, The Perfect Negative Roardoid 

Photography. 

Lilywhite, Ltd.— L ilj white Plates and Papers. 

Maiiion & Co., Ltd. - Marion’s Plates and Papers. 

Mawson A Swan, Ltd. -- Orthocliromatie Photography. 
f , ,, ,, Lantern-Slide Making. 

Paget Prize Plate Co., Ltd. — P aget Prize plates and How to Use 

Them. 

Paget Panchromatic Plates. 

Paget P.O.P. and How to Use it. 
Exposure Tables for Paget Plates. 
Paget Self-Toning Papers. 

Paget Colour Photography. 
Platinotype Co. - Instructions for Platinotype Printing. 

„ „ Satista Paper. 

Rajah, Ltd. Working Roll Films. 

Vanoiaui) Co. — V arnishing Negatives. 

„ ,, Backgrounds in Negatives. 

„ ,, Firelight Portraits. 

,, ,, Intensification and Reduction 

,, ,, Colouring Prints. 

Wellington & Ward.— W ellington Photographic Handbook (120 
pages). 

Wellington Plate9. 

Wellington Roll Films. 

Wellington Anti-Screen Plate. 

Wellington P.O.P. 

Wellington 8.C.P. (gaslight paper). 

Bromide Printing. 

Wellington B.B. Paper. 

Lantern -Slide Making. 

Wellington X-ray Plates. 

Wratten it Wain weight, Ltd. — Photographic Dry-Plates, Filters 

and Screens. 

M ,, Real Orthochromatism. 

„ ,, „ Wratten Panchromatic Plates. 

», ,, „ Photographing Furniture.* 

,, Photographing Paintings.* 

*, ,, ,, Process Work with Dry-plates.* 

.. „ „ Lantern Slides. 

* >1 n „ Photo-Micrography.* 

» „ „ Process and Three-colour Work on 

Dry Plates.* 

,, ,, „ Radioriaphy. 

* British peuny stamp or International coupon should bo sent 
for postage. 
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FORMULAE FOR THE PRINCIPAL 
PHOTOGRAPHIC PROCESSES. 


ORTHOCHROMATIC PROCESSES. 


(Most of the formulae in this section are thoso used in the three- 
colour and process department of the L.O.C. School of Photo- 
Engraving, Bolt Court, London, E.C., to the Principal of which* 
Mr. A. J. Bull, we are indebted for assistance in arranging them in 
the present form. — Ed. B. J. A.) 


Sensitisers for Gelatine Plates. 

1 . — For blue green and green. 

To sensitise up to wave-lengths, 5,500 A.U., a good dye is acridine 
orange , N.O. of the Leonhardt Farbwerke, Mulhoim, Germany. It is 
used as directed below for green and yellow sensitising, except that 
ammonia must not be used. 

The isooyanines mentioned below are also extremely good sensitisers 
for green, and are probably faster, but require suitably adjusted green 
filters when nothing beyond the green is requirod. 

2 . — For green and yellow , but not red. 

To sensitise up to 5,900 A.U., erythrosinc is still the best dye f 
though it leaves the plates somewhat insensitive to bluish green. The 
most suitable dye is that of Dr. Schuchardt, Goerlitz, or of Meister 
Lucius and Bruning, Hoecbst, a/M. 

One part of dye is dissolved in 1,000 parts of alcohol, and a bathing 


solution made as follows 

Stock solution 1 : 1,000 100 parts 

Water 400 parts 

Ammonia (0*880) . . 5 parts 


This is a 1 : 5,000 solution. 

N.B. — Ammonia must not be used with acridine orange. 
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3.— Green, yellow an l red. 

To sensitise for all rays up to 6,200 to 6,400 A.U. the following are 

used 

Orthochrome T t Pinaverdol , Ptnachrome, or Homocol , 

their order as red aensitUcrb being as above. 

A stock solution is made containing 1 part of the dye m 1,000 parts 
alcohol. The bathing solution contains 

Stook solution 2 parts 

Water 100 parts 

This is a 1 50,000 solution. 

The stook solution will keep, but the weaker bath will not. A red 
light is used, until it is seen that the solution has covered the plates, 
after which the operation must be oontiuuod in total darkness 

4. Extreme visible red 

To sensitise for the extreme visible red, pinacyanol should bo u^ed. 
The operations oan be done in a weak green light, passing the part of 
the spectrum between 5,000 and 5,300. The dye solutions are pre- 
pared exaotly as those of Orthoohrome T, etc See above. 

5. — Panchromatic Plates 

Use a 1-50,000 solution of a mixture of pinaohrome and pina- 
oyanol, viz., 3 parts pinaohrome Btock solution, 2 parts pinacyanol 
stock solution ; water, 250 parts. 

6 .—Infra red. 

The best sensitisor for the infra red is dicyanine, which is prepared 
and used exactly as pinacyanol, except that the Btock solution must 
not be added to the water until the very lar t moment, when every- 
thing is quite roady, and tho plate can bo immediately flowed with 
the solution, aB the weak solution loses its sensitising power very 
quickly. 

If ammonia ia used with tho cyanine sensitizers given in 3, 4, and 5, 
it must be quite pure, or fog will be produced. It is best to dispense 
with it, but if used the proportion is about 1 part per 100 of sensitising 
bath. 

Practical Notes on Bathing. 

The dye solution is prepared in a measure, the plates are dusted and 
laid in a flat porcelain dish, which is large enough to bold nearly 
tw oe the number of plates it is desired to sensitise at one time. These 
are put at one end of the dish , the dish is then tilted, and the dye 
solution poured into the other (empty) end, then the dish is tilted 
back, so that the dye solution sweeps over the plates in one even Aow 
free from air bells. The dish is now gently rooked for three minutes, 
then the plates are removed and washed in a good stream of run nine 
water for at least another three minutes. Their sensitiveness and 
keeping quality will probably be somewhat greater if they are washed 
for ten min u toe, but they will remain goo! for months, kept under 
proper conditions, after three minutes’ thorough washing, if bathed 
according to the formulas given above, 
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The wafer top should be fitted with one of the small anti-splash 
Alton, the fine wire gauze in whioh retains any solid partioles that 
may be In the water. 

After washing, the plate should be well swabbed with a wad of 
cotton wool, and then placed in a drying oupboard. The qniioksr 
drying takes place the better, so that if a current of warmed, filtered 
air, free from fumes, can be sent through the cupboard it is an 
advantage, though tho absence of this convenience need not deter 
anyone from sensitising plates. Drying can be hastened by plaoing 
a dish of dry oaloium chloride or quicklime at the top of the 0Up» 
board. 


Sensitisers for Collodion Emulsion, 

For Green and Greenish Yellow (Hubl). 

Pmaverdol (1 . 500) . . . . 1 oz. 40 c.c.s. 

Collodion emulsion . . . , 25 ozs. 1,000 o.o.s. 

The sensitiveness extends from tho orange to tho violet. 


Panchromatic Sj nsitisekb (Hubl). 

Pmaverdol (1 500) . . . . 3 ozs. 30 o.o.s. 

Ethyl violet (1 500) . . . . A oz. 5 c.c s. 

Collodion emulsion . . . . 100 ozs. 1,000 o.o.s, 

Pinacyanol oan be substituted for ethyl violet. 


For Kbd Sensitising 

Pmacvanol (1 1,000) . . . . 3 ozs 3 o.o s. 

Collodion emulsion . . . . 100 ozs 100 cos. 


For Blue and (sliohti y) Hi ue green Bwnsi ri\ hnkb8. 

The following sensitiser increases the sensitiveness of the collodion 
ordinary work • — 

Canary II. (sat. sol ) (Reade 
Holliday, Huddersfield) . . I oz. , 10 o.o.s. 

Emulsion 10 ozs. 100 o.o.s. 

The dyed emulsion keeps well, and in half-tone work gives a sharp 
clean dot, but its speed is not improved. 


Safe-lights for Developing. 

(Newton & Bull ) 

Yellow safe light for wet plates, hi amide papers 

Per sq, 
om. 

Tartrazine 1 mgm. 

Or brilliant yellow . . . . 0 5 mgm. 

Or naphthol yellow 1 mgm. 

Or auramine .. ..2 mgm. 


Grs per sq in. 
(approx.) 

i 
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Red safe light for ordinary plates . 

For sq. Grs per sq. in. 

cm (approx ) 

Tartrazine . . . . .1 mgm 

Bose bengal (or fast red) . . 0 5 mgm 

Safi Ugh* f Ortho plates 

The above screen ib combinr d with ono containing — 

Methyl violet 0 5 mgm fa 

The rod screen transmits light from the end of the viBible red about 
\ 7,000 to X 5 900 in t no yollow Tho methyl violet absorbs from 
X 6 500 to \ 5,000, so that tho only light passing the two ib the 
extromo rod of \ 7,000 to X 6,500 

The dyos aro dissolved in golahne solution which m winter should 
be about 8 per cent in strength ind about 10 por cent in Bummer 
About 20 c c s should bo allowed for every 100 sq om of glass, i e , 
about 20 min mis por *q m The dyes are added, most oonvenisntly 
from stock solutions, in quantity to give the proportions stated above 
in the filters 

DEVELOPERS AND DEVELOP- 
MENT. 

In thii sc 1 1 jii wo ,ivt developers fir plates, roll and cut films 
arranged in ilphah tit a’ rd< i 

PltOllltlll Ol l HI MU U s IN t o Mil ON Usl 

Soda sulphite should be in deal crystals It should bo kept well 
corked, othcMWihc the trysLaJs become dull and powdery Such 
sulphite must ho rinsed for a few seconds, m a measure, with enough 
cold watu lo cover it tho water poured away and the crystals dried 
on a clean doth and weighed out Warm water not hot or cold, is the 
best to use The oidmaiv form > f sulphite (to be used in all formula; 
in this book unless, otherwibt directed) is the “ cryst M The 
“anhydrous is a stronger vniietv, 1 part of winch is equivalent to 
about 2 pat tb of 4 1 r\ st. 

Potass mi tain ut hitt sho lid bo m tlattibh cnstals, with only a 
little powdery cialm on Mum Both dry and in solution it koeps 
much bitter than sulphite, and gns much further a& a preservative 
It should be well (orkid 

It must not be diss lved in hot water Motabisulphite is an acid 
substance tvay gi uu neutralising 1 grain of boda carbonate cryst, 
£ gram of caustic potash \ gram caustic soda, or fa grim dry potass 
carbonate 

Soda carbonate cryst , is best purchased fiom a photographic dealer , 
washing sods, ( * sal" s ida in the US) is a more or less impure 
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foim The t»dlt loses water in the «»i , taiorauig thereby somewhat 
stronger, and should therefore he kept well corked 

Potass cm bonatc should be purchased ‘ dry * and be most securely 
corked, it absorbs moisture greedily, and tf it has been kept for any 
time should be dnod in the oven before weighing out 

Caustic potash Purchase as best stick puie and keep well 
corked Weigh out quickly and handle as littlo ah posable, os it 
corrodes tbe skin 

Caustic iida resembles caustic potash and the same romaiks apply. 


*Vo/e. -In til formulT the metric weights are not equivalents of the 
British item for item, but each formula gives a solution of the same 
composition 

The following are a few of the t\ pical formulas generally employed 
for development etc 


Amidol. 

Th imulophei )l ) 

A normal developer consists of 

Amidol 2 3 grs 

Sodium sulphite 25 grs 

Water to 1 oz 


4 5 7 gras 
57 5 gms 
1 000 cos. 


The mixed developer will keep woll in solution for about a week, or 
sometimes longer if it is made not stioiujer than given above It must 
be made up with freshly dissolved sulphite as this salt does not keep 
well in soluti n foi moro than a fow weeks. A sodium sulphite 
solution that has had added to it some potassium mot&bi sulphite will, 
however, keep well for a very long period and by tho addition of dry 
amidol a freph do v eloper can bo rapidly prepared when required 
Make the following stock neutralised pulphite solution - 


NacTiiAL Stock Siiianr 

Sodium sulphite 4 ozs 200 gms. 

Potassium metabisulphite A o/ 25 gms 

Water to 20 07H 1,000 o c s 

Jt it best to bin tbih mixture aftu having dissolved the chemicals 
in mod ratelv hot water Baling is not opscntl il but it improves tbe 
keeping Qualities of tho solution 

Olvh oi au 

Amidol 40 €0 grs ? 3 grs 4 5 7 gms 

Stock fulphite *ol 4 o/s 100 minims 200 c c s 

Water to 20 ozs 1 o/ 1,000 c c s 

Amidol is an excellent non stainiDg developer, giving derail a* fir^ 
and density afterwards Suitable for plates papers and lantern 
slides. 
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£ Azol. 

The following arc the instructions for tho use of this single solution 
developer : — 

For Plates and Films : — 


Normal exposures : Azol . . 

. 20 mins. 

J OVt ' 

Water. . 

. to 1 oz. 

to 6 ozs. 

Under-exposures : A/ol . . 

. 15 mins. 

| oz. 

Water. . 

. to 1 oz. 

to 8 ozs. 

Over-exposures : Azol . 

. 30 mins. 

£ "Z. 

Water. . 

to 1 oz. 

to 4 OZH. 

For stand development : —Azol, 1 oz. ; 
For tank development : Azol, J oz. 

water, 100 ozs. 

; water, 40 ozs. Tin 


development of films at 60 dng. F , 20 to 30 minutes. This solution may 
be used soveral times in succession. 

For lantorn slides and trar-parencies .— Azol, 25 min.'.; potass, 
bromido 10%, 5 mins., water to 1 oz 
For bromido papors : -Azol, 15 mins. ; water to 1 oz. A few' (hops 
of 10% solution potass, bromide may bo added if the whites are gre\. 

For gaslight papers; A-'ol, 40 mins., water to 1 oz. Add a few 
drops of 10",, solution of potass, biomide, Mdimin.l to keep the wbPcs 
clear. 

Diamidophcnol. 

Sec Amidol. 


Kdinol. 


Onf.-Solution. 


For soft portrait negatives. 
Sodium sulphi to .. 

Kdinol 

Sodium carbonate. . 

Water 

For contrasty negative.!. 

Acctoue sulphite (lla\er) 
Sodium sulphito .. 
Kdinol 

Potassium carbonate 
Potassium bromide 
Water 


5 ozs. 

250 gms. 

100 grs. 

11 gras. 

2 OZH. 

100 gms. 

20 ozs. 

1,000 o.c.s. 

288 grs. 

33 pms. 

4 ozs. 

200 gms. 

100 grs. 

11 gms. 

2 ozs. 

100 gms. 

50 grs. 

5 b gms. 

20 ozs. 

1.000 c.c.s. 


Tho ingredients should be dissolvod strictly m the order given 


Kdinol tends to contrast when a carbonate is used : to softness 
when a caustic alkali is employed. A developer of the latter class 
contains, in one ouuce, odiuol, 2| grs. ; caustic soda, 1A gr. ; and 
sodium sulphite, 10 grs 


Eikonogen. 

A. — Sodium sulphite 2 ozs. 100 gms. 

Eikonogon £ oz. 25 gms. 

Distilled water 20 ozs. 1,000 c c.s. 
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B.— Potass. carbonate oz. 75 gms. 

Distilled water 20 ozs. 1,000 o.c.8. 

For use, mix equal volumes of A. and H. 

One Solution. 

Sodium sulphite 2 ozs. 100 gma. 

Sodium carbonate . . . . 1 uz. 50 gms. 

Distilled wator . . . . . . 20 ozs. 3 ,000 c.o.s. 

Kikonogeti . . . . . . . . J 02 . 25 gins. 

Eikonogeu is a good developer for full detail without exoossive 
density in the high light s. 


Eikonogeu* Nydroquinone. 


A. — H} v droquinone 

.. 40 Rrs. 

4 5 gma. 

Fikenogon 

.. 120 grs. 

34 gma. 

Sodium sulphite .. 

. . 480 grs. 

55 gma. 

Citric acid.. 

. . 20 grs 

2 3 gma. 

Wator to . . 

. . 20 ozh. 

1,000 o.c.s. 

B --Potass, bromide 

.. 5 grs. 

0 5 gma. 

Sodium carbonate. . 

. . 60 grs. 

7 gins. 

Caustic potash 

. . 30 grs. 

3 5 gins. 

Water to 

. . 20 ozs. 

1,000 c. o.s. 

For use, mix in equal parts. 

This developer is suitable for negatives, lantern plates, and bromide 


papers 

Ferrous Oxalate. 

This developer is rarely used now • it calls for greater exposure of 
the plate. But it is unique in the perfectly clear grey stainless 
negatives which it yields. 

A. — Potass, oxalate (neutral), 5 ozr ; hot water, 20 ozb. Cool, and 
pour off clear liquid for uso. 

B. — Warm water, 20 oz-l; sulphuric acid, 30 minima ; sulphate of 
iron, 5 ozb. 

Mix 1 oz. of B. with 3 to 4 oss* of A (pouring B into A, not vice 
vend). 

A more powerful developer is made by dissolving commercial dry 
ferrous oxalato in boiling saturated solution of potassium oxalate. Ah 
much as will dissolve is stirred in, and the wholo left to cool, after 
which the clear solution is poured off for use. 

For Transparencies on Gri.atino- Chloride Plates. 


■Neutral oxalate of potash 

. . 2 ozs. 

100 gras. 

Ammonium r hlorido 

. . 40 grs. 

4-5 gms. 

Distilled water 

. . 20 ozs. 

1,000 c.c. 0 . 

Sulphate of irou 

. . 4 drs. 

34 gms. 

Citric acid 

.. 2 drs. 

17 gms. 

Alum 

. . 2 drs. 

17 gms. 

Distilled water 

. . 16 ozs. 

1,000 c.c.s. 


For black tones, mix the above in equal vdlume. 


35 
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Hubter and Driffield's Standard Febbous Oxalate Developer. 
(The Photographic Journal^ 1898.) 


A. — Potassium oxalate 

Water .. 

B. ~ Forroua sulphate 

Citric acid 
Wator 

C. --Potass, bromido 

Water . . 


For use tako A, 100 parts ; 13, 25 parts ; 


to bo conducted at a temperature of 65 dog F. 


C, 10 parts 


1 part 

4 parts 

1 part 
001 part 

5 parts 

1 part 
100 partB 
Development 


The ferrous oxalate as compounded abovo contains in ovory 1,000 
parts: —Potassium oxalate, 185 parts; ferrous sulphato, 685 parts: 
citric acid, 0-61 part ; potassium bromide, 0 74 part. 


Glycin. 


One-Solution 

(Hub l). 


Boiling water 

. 4 ozs. 

1,000 o.c.s, 

Sodium sulphite 

. ozs. 

625 gms. 

When dissolved add - 

Glycin 

. 1 oz. 

250 gms. 

And then in small quantities — 



Potass, carbonate 

. 5 ozs. 

1,250 gms. 


This forms a thick oream, which must bo well shaken and then 
diluted with water; for normal work, dilule 1 ok. with 12 or 15 ozs. 
of water ; for very soft results with 30 ozs. of water. 

One-Solution. 

Glycin 1 oz. 33 gms. 

Sodium sulphite 2$ ozs. 83 gms. 

Potass, carbonate 5 "ozs. 166 gms. 

Water to 30 ozs 1,000 o.c.s. 

For normal exposures dilute with an equal bulk of water. 

Glycin is a slow-acting developer which keeps for a very long time 
and yields negatives perfectly free from stain. It is the best reagent 
for “Stand Development” (which see). 


Hydroquinone. 

Made up with soda oarbonate (as per the first formula below) hydro 
L, quinone is a rather slow-acting developer. The caustic-soda formuli 
- is quiokex, but easily givqa excessive density and contrast ; it is bes 
suited for line drawings or Bubjeots whore full contrast is roqu : r<*d. 
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One -Solution 

Hydroquinone 100 grs. ll’Sgms. ? 

Sodium sulphite 3 A oz. ‘ 75gms. 

Sodium carbonate 3 oas. 150 gms. 

Water to.. .. .. .. .. 20 osw. 1,000 c.c.s. 

May be diluted with an equal volume of water. ! 

This formula is not so quick in action as the next one, but tboro U ^ 
leas tendency for the great density in the high-lights which is easily ; 
produced in cases of under-oxposure. In all cases the temperature of *i 
the hydroquinone developer should not bo allowed to fall below CO deg., ,, 
or the solution becomes inert. $ 


Two Solution (Caustic 


So;»(\). 


A. - Hydroquinono 

Sodium sulphite . . 
Citric acid 
Potass, bromide . . 
Water to . . 

B. ~ Caustic soda (stick) 

Water to . . 


1G0 grp. 

18 gms 

2 ozs. 

100 gniH. 

GO prs. 

7 gum. 

40 grs. 

4-5 gins. 

20 ozs. 

1,000 c.c.s. 

1G0 grs. 

18 gms. 

20 <>/H. 

1,000 c.c.s. 


For use : — A, 1 02 . ; B, 1 oz.; water, 2 oi-n 


Onf, -Solution (with Fohmm.inf). 

Hydroquinone .. . . .. J 30 grs. 15gms. 

Sodium sulphite . . . . . . 6 07 , s. 300 gins. 

Formaliue .. . 3 drs. 20 »\<\h 

Water to 20 o/s 1,000 c.o.k. 

A slow developer, giving great clparnosn in the shadows and plenty v 
nf density in high-lights, and specially suitable for lino-subjects. 


Imogen Sulphite. 

A. -- Imogen sulphite .. . 1 »/. 85 guns. 

Distilled water (warm) 1? <■/.*„ 1,000 c.c.s, 

B. — Sodium carbonate . 3 • 500 gras. 

Water 2 ozs. 1,000 c.c.s. 

For correct exposure, A, 2 ozs. ; B, 2 oz**. ; water. 4 ozs. For under- 
exposure or soft negatives, A, 1 oz ; B, 3 ozs ; water, 4 ozs. For 
over-exposure, A, 2 ozs.; B, 2 ozs ; water, 3 ozs. ; potassium bromide, 
40 per cent, solution, 1 oz. 

Kachin. 

A. — K&chin 160 grs 9 gm*. 

Sodium sulphite 2£ ozh. 62\5 gms. 

Water to . . . . 20 ozs, (i\ ) 500 c.c.s. 

B. —Sodium carbouale - . 2 ozs. 50 gms. 

Water to . . .. .. .. 20 ozs. (JJ.) 500 c.c.s. 

For use take equal parts of A and B. More diluted developer giv®t,v 
softer results. The solutions should be used at a temperature of 60 tftv 
65 deg- F. Assuming exposure to have been correct, with this.. 
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solution tbo imago commenecH to appear in abmt om* .^Vrmn* four 

coni moil iridescent ni irkiiigs. 


o> 


Metol. 

So I l l JON ill 


Hi) 
1 >0 
2 \ < / 
;>\ o 
Hi j 

?o 


Motol 

Sodium Mil ,thit( 

Sodium < uhonato 
Puta^ bromide 
\\ a.ter 

In mikiimup »U m»t»l d* wd l>‘ rs / u s ' 
sulphite, and Hum the ofch. i < h. mu ah, u i«. 

For pot trails, take st »tk soluU >n,^l «/ , 
scapes, stock -solution, 1 oz , water, ~ 

Motol gius dchcili. negative with gn'.it detail and hill. 


17 gms. 

12b glIU» 

17 b gins 
> 1 8 ';ms 

z 1 000 l c s 

tin* m to 1 t.r- 1 , then tno 
t, a ii bu* not hot \» it< T 
1 oz Fui land 


water, 


density 


^ ** • TM-lop. 


A.- 


unless development 

mont.” ... 

Two Sol Ll ION (11 Al 1 1 J. 

- Metol 

Sodium sulphite . . • • ' 

Water to - u (,<s ' 

B. Sodium carbon ilo . ■ ^4 n f* 

Potass, bi oinnlo .. • * • 8*^' 

Water ‘ !0 ‘*' 4 - 

For portraits, \. 1 o/ . It, 1 o/. Kor Unds.ap 

water loz. Ost- Som’iion (A %.«».«.) 

Alclol • 160 


l;o 


22 vrs. 
20 o, s 


Sodium sulphite 
Potaas < arbor ate 
Potass bromide 

Water .. _ , 

For use, tike 1 part ot developer to 3 of watf r 

Two ^oi « i ion ( \n!»ri sv .) 
A— Metol ICOfJi- 


Sodium sulphite . 
Water 

B. - S ulium rath mate 
Wator 


34 o*-» 
20 ozs 
34 o/s. 

65 o/s 


17 Rins. 

125 RIDS. 
1,000 c c.s. 
175 gms. 

2 gms 
1,000 c.c b. 

, l oz. , B, 1 oz. 


18 gms. 

175 gins, 
87 5 gms 
2 5 gms 
1,000 p r s. 


18 gms. 

175 gms 
1 000 c.c.s 
175 gms. 
3.000 c c.s. 


One part°of A is mUod with 3 pv-a of B, p itasi. bromide being 
added as required for prevention of fogging. 
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Metol (and other developers) has a poisoning effect on the skin 
of many persons, causing painful sores and irritation. 

The following ointment bus a very beneficial effect in such cases ; — 
Ichthyol . . . . . . . . 10 grs. 

Larolinc . . . . . . . . 40 grs. 

Bm ic acid . . . . . . 40 grs. 

Vaseline .. .. .. .. 50 grs. 

Apply two or throe tunes a day, and nib in well before retiring 
for the night. 

Metol -hydroquinone. 

Onk-Suluhon. 

Motol 3b grs. 4 gms. 

Sodium sulphite . . . . 2 ozs 100 gms. 

llydrvquinono 50 grs. begins. 

Sodium carbonate. . .. .. 1^ ok 75 gms. 

Water to . . . . 20 ozs. 1,000 e.o.s. 

This is mixed with an oqi..il vnlumo of water at tho time of ufo. 
TJissolve the ch« muails m mrt- •Miyiiruqiimnue developers, in tho 
order given in tho formula. 

Two S.u.t VI ON 

A. — Metol 40 grs. 4-5 gms. 

Sodium sulphite 120 grs. 14 gms. 

Hydroquinoiu* . . . . 50 grs. 57 gms. 

Potass. bromide .. .. .. 15 grs. 1 7 gtn. 

Water to . . . . 20 osis. 1 .000 c.c.s. 

B. Sodium carbonate. . .. .. A ox. 25 gms. 

W ater . . 20 ozs. 1,000 c.c.s. 

Mix in equal parts. 

In cold weather it is best to increase the quantiU of motol to, say, 
60 grs. {6 8 gms.) and reduce tin) hydroqmnono t»>, say, 30 grs. 
(3'4 guis ). 

Ortol. 

OllTOlj- S'UiA 

A. - Ortol 140 grs 16 gma. 

Potass, mctabisalphiiu . . .. 70 grs. 8 gms. 

Water, cold . . . . . . 20 ozs. 1,000 e c s. 

B. — Sodium carbonate .. .. 2$ ozs. 125 gms. 

Sodium sulphite . . . . 3^ ozs. 175 gms. 

Potass, bromide . . . . . . 10 to 20 grs. 1*1 to 2 3 gms. 

Water 20 ozs, 1,000 ccs. 

ICO minims of 1 in 2 hypo solution may be added to solution A, and 
is said to brighten the shadows, but this addition is of doubtful value. 
In cold weather tho potassium bromide may bo left out. 

For quick development take 1 part of A and 1 part of B. For slow 
and soft development take 1 part of A, 1 part of B, and 1 part water. 

Ortol solution should not be made up with sodium sulphite, other- 
wise red stain may be caused, nor should animr niu be used with it. 
In othor respects it closely resembles pyro. 



It 
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Parumidophenol. 


Onf Sot i no\ 


PoUsmutu intlkli ulpbito 60^ 

Distilled water bm 11 ) 20 ^ s 

Paianml jpboucl 2 0/ 

DihSoho 11 the abtm uidn and ad 1 gr iduui 1 } - 
Cai -itiK «od 1 >r pat esh 
>0 (ins lv< the prof 1 pit iti fir -»t fuimod 


500 gnis 
1 000 l c s 
100 gnu 


CJ8. 


Fjt uof dilute J with fi m 10 30 uu cs of w dir 


Pyramid pUon 1 is t milt s md ist op we 1 ! 11 single ao'uti n n\ing 
prububl) tc us pit in him, a 11 u n sodi bulphite 



Two 11 jn 


A 

Parami If j.hi m l h\ Jr cu 1 1 

<.00 £1 

2a puis 


Pita uni inouabi^uli 1 tc 

100 gl 

11 5 <un 


1 Mhti'lc cl wai r 1 

°0 c 

1 000 t c s 

I> 

S dium piilphi c 

n 

62 5 gi 


Pot isjium oarl 111U 

11 

bd 5 pms 


ILatille l watt r t 

0 

1 000 c 1 

For use mix ] 1 of \ \>i a * 

L 



P\ ro- Acetone 


\ 

p>« 

1 

100 gins 


S dium il hit 

4 07s 

400 gm 


Di tiM dint i l 

J /s 

1 000 c c 

P it» mm muaL iph t 1 i t r t, 1 

1 d u do 

mutrahsed and 

them 

should 1)3 n a 1 i iti n t tn a : 

id 


\ 11 

rmal d tol ji < r 1 m i is t 




Vsdj pitl jh r 8 t nib ) 

40 minima 

80 1 p 1 


\ it no 

*40 mm ms 

80 0 1 f 


W lUr 

1 1/ 

1 000 c c 3 

and is madi 1 n it, u b 1 

HUllTlS 1 f \ 

dution adding 

40 mi 

mria sf itt t . )tk ar u rnui^ uj t 

1 



P\ro Ammonia. 



(0 S ill 1 

s 


A 

I \n 

1 

100 ms 


P it 1 mot Ip 

l 

100 ms 


\\ ui t un 

<1 

L 000 r t 

13 

l ota 1 oromid 

/ 

100 f ms 


Distilled w ilti t 

) 7s 

lOOOti s 

C 

Liquid amin m 1 0 s80 

1 0 If! ) 

100 ccs 


Distilled waur t 

9 on 

1 000 cci 


*Or Bo la Bull hit® 

4 029 

400 RWIH 
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To make a normal developer, take A, 20 minims ; U, J.O miniuih ; C, ) 
30 minims ; water to 1 oz. ; or if no bromide is used, A, 20 minims 
C, 10 minima ; to water, 1 oz. , or in metric measuros, A, 2 c.c.s. ; * 

1 c.c. ; C, 3 c.c.s. ; water to 50 c.c.s. 

Pyro-Soda Developer. 

(The Formula ) 

Make up two solutions according to the following formula* — 

A.— Neutral sulphite solution .. 14 ozc 700 c.c. s 

Pyro (sublimed or cry ht ) .. 1G0 gr ; IRrms. 

Water to make 20 nm 1 .000o.cs. * 

B • Soda carbonate . . .. 4 ojm. 200 gin «. 

Water no make . . 20 o?.s. 1,000 c.c s. 

Take A, 1 part: B. 1 part valor, 2 parts. ^ 

The following is the neutral sulphite solution , < 

Soda sulphite eryst 4 nzs„ 200 pins. 

Potass. inotabi>nlphifo . . £ oz 25 gm* 

Water to 20 osw 1,000 'Wm. 

This solution should bo boiled if possible, as the keeping rj • i : > I i t v of 
the solution is thereby improved. 

This developer will produce negatives free frmu pvro siain, and 
4 to 6 minutes’ development ar normal temperature with Jull exposure 
will yield soft nocatives full of detail and well suited to enlarging 
The advantages of the developer are 1 1 s « IcanJinc-s, and the extra- 
ordinary keeping qualities of the A solution. 

When stronger negatives are required, the developer can bo made 
up by taking equal part' of A, of Ji, and of water, or equal parts of A >, 
and B alone can be used, this giving a deve loper containing 4 grains 
pyro to the ounce. 

The mixed solution can be used for several pktV ju succession if a 
little extra time j« given for development in each ouwi. 

It will be noticed that in making up A solution 14 parts of sulphite 
Bolution must be added to 6 parts of water, which i* equivalent to 
adding 7 parts to 3. If less sulphite solution ih takon, u slightly 
quicker developer is obtained, but the result will show p; f ro stain in 
the lights. 

It 1 b as well to use freshly made neutral sulphite solution for making 
up the A solution if absolute freedom from stain ih dosirod. 


The Hurler and Driftield standard pyro soda devtloper for plate- 
speed testing is.-- 

Py ro • - • . ' • • • • . . • 8 p'*rts. 

Sodium carbonate . . . . 40 part*. 

Sodium sulphite 40 parts. 

Water to 1,000 parts. 
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Pyro-Caustic Soda. 



(Valentv.) 


A. — Pyro 

220 grs. 

25 gms. 

Soda sulphite 

3} ozs. 

162-5 gms. 

Water to . . 

20 <>zh. 

1,000 o.c.s. 

B. — Caustic potash 


11*5 gma. 

or 



Caustic Hoda 

70 grs. 

8 5 gms. 

Water to . . 

20 oza. 

1.000 c.c.s. 

Take A, 1 oz. ; B, 1 oz 

; water, 1 nz. 


The above is a quick- 

•acting and cheap developer, 

resombling mctol 

in its characteristics. 




Pyro-Metol. 


A.— Pyro 

. . . . . . 80 g»-s. 

9 2 gms. 

Motel 

70 qi s. 

8 gtns. 

Potass, motabifaulphite .. .. 180 grs 

20 gms. 

Potass, bromide 

30 "is. 

3 5 gms 

Water to . . 

20 ozs. 

1,000 c.c.s, 

B. — Soda carbonato 

. , 3 ozs, 

150 gms. 

Wator to . 

. . . . . . 20 ozs. 

1,000 i c.s. 


For normal exposures, use equal parts. For under-oxposuroa, 
increase tho proportion of 15 and add water. 

Pyro-inotol is a developer which gives both detail ami density 
quickly. The negative* are of slightly greenish- black colour, of good 
printing quality. Au excellent developer for hand camera exposures. 


Pyrocatechin. 

Two-Solution. 


A. — Pyrocatechin 

Sodium Kulpbito 
Water 

B. — Potass, carbonate 

Water 

Equal parts are mixed together. 

One-Solution. 

Sodium sulphite . . 

Wator 

Caustic soda 

Pyrocatechin 400 grs. ~ 

The chemicals arc dissolved in this order! and the stock solutior 
kept well corked. It is diluted with 20 times its volume of water foi 
use. 


1 75 grs. 

20 gma. 

4 

oz. 

75 gms. 

20 

OZS. 

1,000 c.c.8. 


ozs. 

125 gms. 

20 

ozs. 

1,000 c.c.s. 

N. 

5 ozs. 

250 gma. 

20 

ozs. 

1.000 c.c.s. 


260 to 300 grs. 30 to 34-5 gms. 
46 gins 


Rodinal. 


Rodinal Is a concentrated liquid preparation of para-amido-phenol 
For general work, development- of negatives: — Rodinal, 1 oz. 
water, 25 ozs. A slrouger solution, c.g. Rodinal, 1 oz. ; water, 10 oz. 
can be used to give density in a shorter time. 
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For over-exposures it is convenient to keep the following stock 
solution 

Rod i mil . . . . . . . . 1 oz 30 c.c.s. 

PUase. bromide 150 grs. 10 gms. 

Water 1 o/. 30 c.c.r. 

And add a few drops to the 1 : 30 rodinal developer in cases of over- 
exposure. 

For under-exposures ; — Rodinal, 1 oz, : wuicr, 30, 40, or 80 osss. 


Stand Development. 

Glycin is a vory suitable developer for this purpose, and the fol- 
lowing directions arc given by Hubl for the use cf the formula (given 
ori another page) for a concentrated solution. 

Normal developer ; - Stock sol., I oz. ; water, 80 to 90 oza.; potass, 
bromide, 10 per cent sol , 80 minims. 

In this solution a properly exposed plate tdiould mako its appear- 
ance in 15 or 20 minutes, and obtain full density in several hours. 

For under-exposures : - Stock so] , 1 oz ; caustic soda sol. (10%) 
1 oz. ; water, 50 oz , warmed to 75 deg. F. J ’ 

For over-exposures ;- -Stock sol , 1 oz. ; potass, bromide, 10% sol. 
1 oz. ; water, 25 ozs. 


Factorial Development. 


The total timo of development (found by trial to givo a certain 
amount of contrast) divided by t,ho timo in which tho imago first 
appears is the “ factor” of a developer. 

The following “ Watkins' factors ” are abstracted from tho instruc- 
tions from the “ Watkins’ dark room clock and fact ori a calculator ” ; ' 


Pyro-soda 

without 

bromido 


Sr 

OOKHTLD 

Factohs. 

Urn. 

Ors. 


Grs. pyra 

Fac- 


I»yru 

lirom. 

Fao- 

to U 7 .. 

tor. 


to 07.. 

tu oz. 

tor. 

1 

18 

j 

f 1 

i 

9 

2 

12 

Pyro-Boda 

! 2 

i 

5 

3 

10 

with J 

1 3 

X 

H 

4 

8 

bromido j 

1. 5 

1 

4 


V 5 6J V 8 2 3* 

Pyro-acetone— -about double tho above figures. 


Factor. | Factor. 

Adurol (Sobering or Haufij 5 j Imogen sulphite .. .. 6 

Amidol (2 grs. per oz ) .. 18 ; 1 inporial pyro-soda .. 4| 

Diamidophenol .. ..60 j Imperial Standard (pyro- 

Diogon . . . . . . 12 j metol) . . . . . . 9 

Kdinol . . . . . . 20 j Kachin . . . . . . 10 

Eikonogen .. .. .. 9 j Kodak powders .. .. 18 

Glycin (carb. soda ) . . 8 j Metol . . . . . . 30 

Glycin (oarb. potavR.) . . 12 j MetoJ-hydroquirione . . 14 

Hydroquinonc (rain, bromide; 5 I Ortol .. .. .. ..10 

Hydroquinone (max. bromide; 4;J Pyrocatecbin .. .. 10 

Ilford pyro-soda (maximum Quinomot 30 

pyro) 4£ Rodinal 40 

Ilford pyro-soda (minimum 

Pyr°) 5i 



Stj tim naimi* rorwfAt* rtiOtoosAnfrc AiiiAtfAc, ‘ fl BfT 

;■> High-factor developers (s.p., metol aud rudinal), owing to the 

} long time which in needed for density, tend to softness. Short- factor 
developers {e,g. t hydroquinone and strong pyro-soda) tend to hardness, 
as they quickly build up density after the Image appears. 

Whore a factor divides evenly into 60, the product is called a divisor, 
and will greatly facilitate calculating the total time of development. 
Thus adutol has a divisor of 12 (60 divided by 5), and if the time of 
appearam o in s* conns ii divided )>y 12 the result is tho number of 
minute* to dovdop. 

PyIIO-SpDA I)K\ 1 TiOl KU8. 



With nwt v 

ithout bromide. 



Fai < * *r. 


Factor 

Auatin-Kd wa td i (\\\0 

1 l*j . 0 

Marion (with ft; 

. 44 

Barnet (with ft) 

, « 

Mawaon (no ft) 

,0 

Oadefct (no 1*) 

f/ 

Paget (no ft). . 

. 11 

Kodak (no Ii) 

12 

Thomas (with JJ) .. 

. 5 

Kd wards (with ft) . 

. 4* 

W rat ton (no B) 

.. n 

Premier (with ft) . 

.. 4j 

Wellington (normal) 

.. n 

Gem (with ft) 

.. 4 

Wellington (studio) 

.. 15 


Combined Development and Fixing. 


Although there is m t much to be said for simultaneous develop- 
ment and fixing on practical grounds, tho following formula may be 
given us ono of the best for tho purpose . 


A. - Kachin 

Sodium sulphite . 
Water to .. 

B. - Caustic soda 

Water to 

C. - -Hypo 

Water to .. 


Take : — A, 160 minimi’ , 
or, A, 32 c.c s , 11, 5.c.tv> 


150 gra, 17 gms. 

, . . 3 ozb. 150 gms, 

20 o:;s. 1,000 c,l\b. 

160 grs. 18 gms. 

. .. 20 ozs. 1,000 cc. s. 

1 oz. 560 gms 

2 02 .s. 1,000 c.t.s 

11, 2d lmnuiib ; C, 20 minims ; water to 1 oz., 
; C, 4 c.c. a. ; water to 100 c.o s. 


Restrainers. 

Potassium bromide in 10 per cent, solution is the most common 
restrained Tho dose is from one half-grain (5 minims) per ounce of 
developer. 

Ammonium citrate solution has the advantage that after it has been 
added to the developer density can be obtained without further 
fogging, though the development of detail is prevented An average 
dose with the pyro -amnion iu developer is 6 to 10 grains per ounce (60 
to 100 minima of solution made by adding ammonia, about 250 minims, 
to 1 ounce of citric acid dissolved in a little water until neutral, and 
dilating the whole to 10 ounce*). 

Potassium borotartiat e -10 to 30 minims of a 10 per cent, solution 
restrain with most developers. 

Sodium bicarbonate acts as a restrained particularly with amidol 

developer. 



FIXING, & HYPO ELIMINATORS 


The Hypo Fixing Bath. 

In making up the fixing bath cold water should not be used . the 
h\po greatly chills the water as it dissolves, and hinders the process 
Thore is no harm in using even very hot water it the bath Is cold 
before use. 

The average strength of h\po foi fixing negatives is 4 ozs. per 20 ozs* 
It fhoulJ net i Jess, but may be moio -5,6 or 8 ozs. 

A convenient liuthod of ktcpiug hypo is dissolve each pound in 
about a pint of water (hot), cool and make up to 32 o/s. in all Evory 
2 o/s. of this stork solution equals 1 oz hypo It is used as follows to 
make up hallis of various strength — 

Hvpo, requited 


per 20 ozs of 
(mug bath. 

8 ozs 

Mix, of 

ntoi k solution, 

. . 16 with 

Water 

4 

l c , stock, 4 , water, 1. 

6 ozs. 

12 

with 

8 

x c , stock, 3 , water, 2 

5 OZH. 

10 

with 

10 

i c , equal partB. 

4 ozs. 

8 

with 

12 

i e., stock, 2 ; water, 3. 

3 ozs. 

6 

with 

14 

z e , stock, 3 , water, 7. 

2 ozs. 

4 

with 

16 

t e , stock, 1 ; water, 4. 


In fixing plates, observe three golden rules - 

1 - Let plates remain m fixer as long again as it takes for the 
white emulsion to dissolve away 

2 — Ahvais rinse Angora under tap or in a dish of water after 
touching hypo, not simply wipe on a towel, 

3 — Avoid lotting hypo dioppings dry up on table or floor. If 
hypo bolutiou drops or is splashed or spilt about the dark room, 
mop it up with a floor cloth and leave all clean. 

Acid Fixing Baths. 

Hypo . . 4 to 6 ozs. 200 to 300 gins. 

Potass. metabisulphite . . A oz. 25 guis 

Water 20 ozs. 1,000 o cs. 

The metabnulphite should be added only when the hypo solution 
is cool or tepid not when it is hot. 

ThiB is the best formula wo know for an acid fixing bath for plate* 
or papers. It keeps clear and stainless to the last, ana does not throw 
down sulphur with use. 

The following is a cheaper bath . — 

Hypo solution (1 . 5) . . « . 50 ozs. 1,000 c.o a. 

Xo which add a mixture of— 

Tartario aold solution (1:2) . . 1A oz 30 o o.e. 

Sodium sulphite solution, (1. 4) 3} ozs. 70 e o.s. 
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Alum-Hypo Fixing Bath. 

Alum (nafcuratod solution) . . 20 ozs. 1 000 cos. 
Sodium sulphite (saturated solu- 
tion) 4 7 o/s 200 300 c c s 

Hypo-solution (1 5) 20 28 o/s 1,000 1,250 c c s 


Chrome Alum and Hypo Fixing Bath. 


Add — 

Stiong sulphuric acid 

.. 2 dr (tl ) 

10 c ( s 

Water 

. . 2 c zs 

80 c c a 

to— 

Sodium sulphite 

2 o/ 

80 gin i 

Water 

6 o 'i 

210 c c b. 

And pour tbo mixture into 

Hypo 

. 16 O/s 

700 gms 

Water 

48 ( 

2 000 c c s. 

Finally add to tbo above mi\tun 

Chrome Uum 

1 >/ 

40 ems 

Water 

8 uzo 

300 i c s. 


Removing Hypo by Washing. 

In washing nogitives in iiiiiuu g w*Ur or frupicnl <.h f in l over 
90 por otnfc. of the hvp > is eh irccl awa> m h -» than ti j mmuii s r \ o 
remove the lomaindcr, b\ t washci or hmil tmthocl it i e-st ntial t > 
dram off all the vvator in winch the m ^atno has hoiked Jhobo«t 
washers are those whu h altcmauly imply and n Ml, and tbo same 
principle should bo lol lowed win n washi ig in disht o it tins is dr no, 
there n> no uood to wa-^h negatives lougi r than in h »ui at tho outside 

Hypo eliminators are chi iimals which tonveit tho h>po into some 
other bubstanco, bub as it is not certain into what tbiB chemical 
method of removing lrvpo is not so reliable as iemo\al by washing 
But we givo tbroo formula. 

% 

Hypo- Eliminators. 

I'KlvM \ Mi ANA j e. 

Wash the negative for one minute under tho tap, and transfer to a 
shallow dub containing w iter with enough potass, perm&uganato m it 
to turn it piuk Remove the negative as soon as the c jlour goes 
(which will bo in a n. 'mid oi tw > it hvp* is pn -,cnti f and keep on 
treating in the ver) weak p< imanganatc Inths until the colour is not 
discharged. The water itself will doti >\ the pc nnti ganate u lour, aul 
not quickl) as hypo does A very c heap and satisfaetory process which 
allows of a negative being roady for drying within throe minutob of 
fixation. 

Pfrsliphate, 

Ammonium persulphato . . . . 2\ grs. 6 gins 

Carbonate of soda * 5 grs 12 gms. 

Water 1 oz, l,0D0o.cs. 
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Pkrcarbonatk. 

Potassium porcarb mate . . .. 2J grs, 6 gms 

Water loss. 1,000 c.o.fl 

Rapid Drying: of Negatives. 

Method 1 - II in so from the hvpo bath, place in 1 . 50 formalino foi 
ten minutes, wash by pouring nearly boiling water six times over the 
negative and dr} by heat To got rid of the relief which is produced 
by this process the negative is rubbed with a piece of wash-leathei 
moistened with alcohol 

Method II — \fter washing in the usual way or using a hypo* 
oliminatoi, lay a piece of old lme < ambric on the negative and firmly 
pass a rolb r squeegee over it The nogativo, with much of the watei 
thus removed, w .11 di\ in a few nnnutes in a moderately warm place. 

Method III Soak in tw > successive baths of methylated spirit 
and pi ice in a t urrmit of an. The present commercial spirit, owing 
to the mint ral naphtha in it, causes a whitish s< am on the surfaoe oi 
the film, and is not favourable to olein work 

Method IN M*(tru h l. hUb, I y mi vns of \ hlowor o r the kind 
u«od bv hurdit*eis an! ( ipible cl giving a tunpiiatme of fronr 
68 t > 12o I w’thni fiom I to 6 riimutt s, tv cording to the distanot 
of the blower from the rack of negatives— 3 ft to I ft 


HARDENING AND CLEARING 
SOLUTIONS. 


a gem r vl i ilf , th* r<- is no n« od ti use a oath >f alum , frilling o 
softening <t the films of plates is hi Id mi nitl wit Ji -that is, ji 
temporate lititude Wmn it docs occur, it is most um&lly tbi 
result ot biOis \ n \< loping, u ving, etc ) being of.vory different strength 
or at (hftnei t I eiupor.it u res 

If a plate should show sign*, of frilling m tho developer, it shouh 
rin td for m ni'-tuit and pla<ed in mu of tho hardening bath* 
given below, then washed for ten minutes before fixing This is bette 
than li irdeninj* ojtn fixing 



Hardening Baths. 


Formaline . . 

.. 1 oz fluid 

50 c.c.8 

Water 

. . . . . . 10 to 20 o/w 

600 I,0C0e.e.i 

Alum 

. . . . . 1 oz 

50 gens. 

Water 

. . . . 20 oz«. 

1,000 c.c.a. 

Chrome alum 

. . . . . I oz 

50 gnus 

Watei 

20 ozs 

1,000 c o.b. 


Whichever bitb i- us rt d, allow' it to act for 15 or 20 minutes. 

In making up the ohrmno alum bath, use cold or warm, not hoi 
water. 
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Clearing Solutions. 

I ' Acid Alum. 

Alum 2 ozs. 200 gins. 

Citric acid 1 oz. 100 gins. 

Water 10 ozs. 1,000 c.c.s. 

Wash well alter fixing, and immorse the negative in the above. 
/This bath is also useful lor removing white Roum from negatives 
developed with ferrous oxalate if rubbed on with cotton wool. 

Chrome Alum. 

Chrome alum £ oz. 25 gins. 

Hydrochloric acid. . . . 1 $ oz 25 c.c.s. 

or \ 

Citric acid ; 1 oz. 50 gms. 

Water 20 ozs. 1,Q00 c.c.s. 

We prefer this latter bath for the final treat niont of negatives, and 
lor obtaining a clean smooth film. 

Thiocarbamide. 

Thlooarbamldo 90 grs. 10 gmN. 

Citric acid 90 grs 10 gms. 

Water . . . . . . . . 20 ozs. 1,000 c.c.b. 

Sodium Hypochlorite. 

(Eau de JavclU.) 

This bath need only be resorted to in cases of severe stain, par- 
ticularly on old negatives. 

Bleaching powder 1 oz. 30 gms. 

Sodium carbonate 1$ oz. 45 gms. 

Shake up the bleaching powder with a solution of the carbonate in 
a little water (6 ozs. or 180 c.c.s), and filter. Extraot the residue 
with plain water, and again filter. The filtrate (solution of sodium 
hypochlorite) forms au active stain remover. It can be acidified with 
ti oxalic acid, and then discharges yellow stain still more vigorously, 

, hut with risk to the silver image. 

\ * N.B. — In either state (alkaline or acid) the solution has a strong 
softening action on gelatine. Plates should not he left to soak longer 
, than necessary — which should bo 10 to 15 minutes as a rule. 

Removing Silver Stains. 

Most silver stains (due to dampness of paper or negative while the 
two are in contact) will readily yield to the following simple treatment 
'first suggested by Mr. Harold Baker 

Rub the dry negative with Globe metal polish (or other similar 
J abrading preparation) for a minute or two. This i9 done by applying 
polishing paste on a tuft of cotton wool. Then place negative in 
3*ery strong hypo solution. Here the stain disappears : the time may 
minutes or hours according to the depth and age of the stain. 

%' ' 
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In very Severn oasw the following TneU\od’*may be necessary ’ — l 

Soak the negative in— ^ 

A. — Potass, iodide 200 grs. 15 graft. v )’ 

Water 10 oxs. 1,000 o.o,s> r 

,s ;■ 

and after washing transfer to— yi 

B. —Potass, cyanide 300 grs. 70gma. 

Water . . . . . . . . ,10 ozs. • 1,000 o.o.s. - $ 

In which rub the stained part of the film with a pledget of cottony 
wool. 

If the stain does not yield to this treatment n solution of iodine 
potass, iodide) may bo used in place of rolntion A. 


NEGATIVE INTENSIFIERS. 


Negatives which are loo thin (and as a rule yield flat prints) may 
be greatly improved by intensification. 

If the negative ib thin through under -exposure, that is, lias not . 
attained good density even on long development., the liest inteusifior . 
is the uranium. For this, as for most in tens! tiers, the plate should bo 
both thoroughly fixed and washed- one m its important as the other. 

If the plate is simply underdeveloped -clear and bright, but thin — . 
the chromium or the mercury and ferrous oxalate intensilier (applied 
more than once if necessary) or the Wellington silver in ton sifter Is, 
very suitable. If the plate is overexposed, thin but veiled and flat} 
the mercury and amm >nia interisifior m a good remedy ; or it may bo 
well first to reduce carefully with Farmer'* reducer, and then (after a. 
seoond thorough wash) to intensify with chromium, mercury and * 
ferrous oxalate, Wellington, or, if plate is very flat, with Monckhoven's 
or the mercury and ammonia formula. The oopper and lead inton- 
sifters give great density, and are suited only for negatives of line 
drawings, etc., in which great general opacity and, at the same 
time, groat dearness of the lines are required. 

Mercury Intensification. 

The negative is bleached in the following saturated solution of > 
mercury bichloride 

Heronry bichloride (corrosive 
sublimate) 1 ox. 62 gms. 

Hot water 16 ozs. 1,000 c.o,*. ‘ 

Afte cooling this solution and pouring off from the white feathery 
crystals thrown down, add — .v. 

Hydrochloric acid 30 minims 4 o.c.s. <} 

V * „.f M 
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After tnnlt washing, the bleached negative is blackened in one or 
other of the following: — 

A. — Ammonia (0 880) 20 drops 20 drops 

Water 1 oz. 30 c.c.s. 

Gives great intensification and good black oolour. 

B. — Soda sulphite, 10 per cent, solution, made slightly acid with 

citric acid. Very slightly strengthens a negative. 

C. — Au alkaline developer, such pyro-soda, pyro-ammonia, liydro- 

quinonc. C Vivos about double the intensification of B. 

D. — Schlippo’s salt .. .. .. 200-400 grs. 20-40 gms. 

Water 20 ozs. 1,000 c.c.s. 

This solution must be made fi^h, and givos great intensification. 

K.— Ferrous oxalate developer, made as directed under “ De- 
velopers.” This process can bo repeated as many times as 
don rod, and gives absolutely permanent results: it dials 
evenly throughout wiih the tones in the negative. 

Monckhoven’s. 

A. — Bromide of potassium .. .. 10 gru. 23 gms. 

Bichloride of mercury .. .. 10 grs. 23 gms. 

Water 1 cz. 1,000 c.c.s. 

B. ~ Pure cyanide of potassium . . 10 grp. 23 gms. 

Nitrate of silver 10 grs. 23 gms. 

Water 1 oz. 1,000 c.c.s. 

Tho silver and cyanide are dissolved in separate lots of water t and 
the former added to fcho latter until a permanent precipitate is 
produced. The mixture is allowed to stand 15 minutes, and, after 
filtering, forms Solution B. 

Place the negative in A till it is white, then rinse and transfer it 
to Solution B. If tho intensification has been carried too far, it may 
bo reduced by treatment with a weak solution of hyposulphite of 
soda. 

Mercuric Iodide. 

Water . . . . . . . . 20 ozs. 1,000 c.c.s. 

Sodium sulphite . . . . 4 ozs. 200 gms. 

Mercuric iodide . . . . . . 90 grs 10 gms 

The sulphito must be dissolved first. Tbe solution keeps well in 
tho dark. 

This is a very convenient intensifier, as plates need only be 
rinsed for a few minutes in water on coining out of the hypo bath to 
be ready for intensification. 

When intensified they are simply washed for a few minutes ; the 
negative is then liable to yellow in time, but if plate is placed for a 
few minutes in any non-staining developer tbe results are quite 
permanent. 
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1! mercuric iodide is not available the following may be used : — 

Mercuric chloride 50 grs. 6 gms. 

Water 10 ozs. 500 c c.s. 

Add 10 per cent, potass, iodide solution until precipitate first 
formed is redissolved. About l£ oz. (75 c c.s.) will bo required, and 
when clear, add — 

Sodium sulphite . . . . . . 4 ozs. 200 gins. 

Water to make 20 uzs. 1,000 o.o.s. 

Silver Intensifiers. 

J. II. B. Wklmnuton’s Formula (1911). 

First harden the film in : Formaline, 1 part; water, 10 parts, for 
live minutes, lliuse for a few minutes*, and then placo for exactly one 
minute in : — 

1. — Potass, ferricyanido .. .. 20 grs. 2*3 gms. 

Potass, bromide 20 grs. 2 3 gms. 

Water 20 ozs. 1,000 o.c.s. 

This causes no apparent change in the negative ; if used too Jong it 
will bleach the negative and alter its gradation. Uimsn again for a few 
minutes and intensify. 

Stock Solutions. 

A. — Silver nitrate 800 grs. 91 -2 gins. 

Water, distilled, to . . .. 20 ozh. 1,000 o.c.s. 

B. — Ammonium sulphojyamdc .. 1,400 grs. 1G0 gms. 

Hypo 1,400 grs. 160 gms. 

Water to 20 ozs. 1,000 c.c.b. 

Tuko A, £ oz., and add slowly to A oz. 13, stirring vigorously (mixture 
should be clear) ; then add 10 pyro solution fprohcrvcd with sulphite), 
1 dram, and 10 ”, ammonia solution, 2 drains. 

Place negative in chemically clean dish, host of glass, and pour 
solution over it. Silver begins to deposit in a minute or two. When 
intensified enough, place in acid fixer and well wash. Flat negatives 
may be over-intensified and then treated with Farmer’s reducer. 

Acid Silver. 

A. — Pyro 15 grs. 3-5 gms. 

Citric acid 5 10 grs. 1-2 gms. 

Water 10 ozs. 1,000 c.o.b. 

B. — Silvor nitrate 10 grs. 23 gms. 

Water to 1 oz. 1,000 c.o.b. 

About 1 oz. (30 c c.s ) of A is poured over the plate once or twice, 
about 15 drops of B solution added, and the mixture again applied. 
Intensification now takes place and the solution is poured off and on 
until sufficient. If intensifier becomes very thick and turbid, fresh 
should be mixed up. When dense enough the negative is rinsed, 
fixed and washed. Negatives (on gelatine plates) are best hardened 
with alum or formaline before using this intensifier, otherwise it is 
difficult to avoid stains. 



Chromium Intensifies 

(C. Welbome Piper.) 

An excellent and convenient intensifier for general work. Results 
permanent. 

A. B. C. 


Potassium bichromate . . 5 grs. 10 grB. 10 grs. 

Hydrochlorio acid (sp. 

gr., 1 160)* .. .. 1 minim 5 minims 20 minims 

Water . . . . . . 1 oz. 1 oz. 1 oz. 

Bleach in A, 11 or C solution, wash until yellow stain is removed, 
and then develop with amidol 

If other developrr is used, it may be necessary to exposo for a short 
time to (lit! used daylight (not ►unlightj daring development in order 
bo got full deusitv. Kxccsnivo exposure before development may make 
it difficult to obtain density. 

A gives intensification about equal to mercury and ammonia ; B, to 
that of meroury and ferrous ox&lato ; and C, to that of mercury and 
sodium sulphite. 

The process may be safely applied after fixation if the plate is 
simply rinsed for a minute or so. 

It may he ropeated several times if the first application does not 
give enough density. 


Copper Intensifier. 

Gives great, intensification and is best suited for line subjects. 

A. — Copper sulphate 100 grs. 230 gras. 

Water 1 oz. 1,000 c.c.s. 

B. —Potass, bromide 100 grs. 230 gms. 

„ Water to 1 oz. 1,000 c.c.s. 

A and B are separately made up with hot water, mixed, and allowed 
to cool. The negative is bleached in the mixture, ai.d washed for a 
minute or two. It is then blackoned in : — 

Silver nitrate 45 grs. 100 gms. 

Water (distilled) 1 oz. 1,000 c.c.s. 

For still greater density, the negative is well washed from silver, and 
an ordinary developer applied. 

If too dense, after tho silver, it oan be plaoed in woak hypo solution 
about 10 grs. per oz.) or weak potass, cyanide (about 2 grs per oz.). 


Lead Intensifier. 


Lead nitrate 400 grs. 46 gms. 

Potass, ferri cyanide . . . . 600 grs. 70 gms. 

Acetic acid 3 drachms 20 c.c.s. 

Water to 20 ozs. 1,000 o.c.s. 

This stock solution will keep for a long time in the dark. The 
negative is bleached in it, washed once very carefully in 10 per oent. 
nitrio acid— the aoid makes the film very tender — then in water, and 
then darkened in 

A. — Sodium sulphide I oz. 50 gms. 

Water .. 20 ozs. 1,000 c.c.s. 

* " Commercial pore ” strong sold. 



Otitt-— 

B.— Sohlippe’s salt 

Ammonia (0 880) . . 
. Water 

Or in~ 

G. — PotaeB. biohromato 
Ammonia (0 880) 
Water 


*. 90 grs. lOgms. 

6 drachms 40 c.o*s. 

20 ozs. 1,000 o.o. «, 


. * 1 os. 100 gmB. 

. . A 02. 50 C.O.B. 

10 oas. 1,000 o.c.s. 


The lead intenaifior gives very groat intensification, and Ib suited 
only lor line-subjects. 


Uranium Intensifies 

A. — Uranium nitrate 100 grs. 25 gma. 

Water 10 ozd. 1,000 c.c.s, 

B. ~ Potass* ferricyauido .. 100 grs. 23 gins. 

Water 10 ozs. 1,000 c.o*s. 

The intonsifier is prepared from; —A sol., 1 oz. ; B sol., 1 oz. ; acetic 
acid, 2 drachms. 

The plate must be perfectly free from hypo, and after intensification 
be washed in several changes of still water until the yellow stain is 
gone. A 10 gr. per oz. solution of ammonium Bulpbooyanide removes 
any yellow stain, and weak ammonia or sodium carbonate removes 
the intensification altogether, restoring the negative to its original 
state. A weak acetic acid bath should thon be applied to the negative 
if the inteneifier is to be again applied. 


NEGATIVE REDUCERS. 


Reduction is useful if the negative is so densie (black) that it takes 
long to print. Also, apart from reducing time of printing, reduction 
is used to improve the gradation of negatives. 

For those which are too hard, usually as the result of under- 
exposure and too long development, the best reducer is the per- 
sulphate* Tho permanganate and bichromate are similar in their 
effect. 

For those which, though dense, yield prints which are too flat -this 
is the result of great over-exposure and long development — the best is i 
Farmer's. Belitski’s is similar* 

Even when density is not excessive, it is usually well, in the case of ; 
flat negatives, to reduce a little in M Farmer's,” and then intensify/ f X 

The other reducers— Eder's, iodine-cyanide, and eerie sulphate-/* | 
are Used chiefly when it is desired somewhat to reduce negatives ot* 
good gradation. , 
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Farmer's, 

This reducer lend* to remove detail in the shadows whilst leaving 
untouched the dense high-lights. Hence it increases contrast: 
“ brightens up ” a negative. 

Hypo solution (1 : 5) . . .. 5 ozs. 150 c.c.b. 

Potass, forricyanide (10 V<> sol.) .. quant, suft. quant, suft. 

The colour is a fair indication of the strength of the reducer ; it 
should be palo yellow, not orange, and should bo lined weak rather 
than strong, binoo its selective action on the shadows of a negative is 
then less. 

Yellow stain is due usually to the use of an acid fixing bath, or 
an old fixing hath, instead of clean plain hypo solution. It is not 
easy to remove. 

If the reduction is required as "even” as possible, that is, less 
pronounced on the shadows of the sublet in the negative, use the 
redtfeer very weak, viz. : largely diluted with water. 

Whore tho extremo of contrast is required, use a strong reducer, 
applying it with cotton wool, not too wot with reducer. Very useful 
for lino negatives, where quite clear lines on a dense ground are 
wanted. 

Belitski’s. 

Potass, ferric oxalato . . . . 150 grs. 10 gms. 

Sodium sulphite 125 grB. 8 gins. 

Water 7 ozs. 200 c.c.s 

Dissolve and add — 

Oxalic aoid 40 to 45 grs. 2 5 to 3*1 gms. 

and shake until the solution turns green. Then pour oft from 
undissolved crystals and add — 

Hypo 1$ oz. 50 gms. 

Instead of the ferric oxalate tho following more easily obtainable 
chemicals oan bo used in the formula : — 

Ferric chloride cryab 100 grs. 6 5 gms. 

Potass, oxalate * 190 grs. 12*5 gms. 

This reducer is stainless, and keeps well in the dark. Its action on 
the shadow detail of the negative is similar to that of Farmer's. 

Persulphate. 

Ammonium persulphate. . . . 10 to 20 grs. 23 to 45 gms. 

Water 1 oz. 1,000 o.o.s» 

A fresh solution i * made at time of use. A drop of sulphuric acid 
.per 2 ozs. makes the action more regular. It is best also to use 
the reducer before the negative has dried. 

When sufficiently reduced— indeed, slightly before — the negative is 
placed at once Into 5 per cent, sodium sulphite solution. 

, If much reduction has taken place it is well to fix a second time. 
The porsulphate reducer acts first on the heavy high-light densities 
Of the negatives, reducing those without affecting shadow detail. It 
thus “ softens M a hard negative. 
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Eder’s (Mercury and Cyanide). 

Potassium cyanide . . . . 20 grs. 5 gms. 

Potassium iodide 10 grs. 2 gms. 

Mercury bichloride . . . . 10 grs. 2 gms. 

Water 10 ozs. 1,000 e.o.s. 

Dissolve the mercury, then the iodide, and lastly the cyanide to 
dissolve the red precipitate formed. The solution reduces slowly, and 
is non-staining and intensely poisonous. 

Iodine-Cyanide. 

Iodine (10 per cent. sol. in potasB. 
iodide sol.) 30 minims 6 c.c.s. 

Potass, cyanide (10 per cent. sol. 

in water).. .. .. .. 5 minims 1 e.o.s. 

Water . . . . . . . . 1 oz. 100 e.o.s. 

A very clc*an-ae‘iug (but intensely poisonous) reducer. Very 
suitable, when used quite weak, for bromide prints, as it loaveB no 
stain. 

Ceric Sulphate. 

Sulphuric acid (sp. gr. 1‘84) 20 minims 4 c.c.s. 

Water . • . . . . . . 2 ozs. 200 c.c.s. 

Dissolve in this— 

Ceric sulphate .. .. 1 oz. 100 gms. 

And dilute to— 

Water .. .. .. .. lOo/s. 1,000 c.c.s. 

Hard negatives are placed wet in a mixture* of this stock solution 
and nine times its volume of water. Reduces contrasts. Over- 
exposed, long-developed negatives are dipped dry into a mixture of 
stock solution and an equal part of water and carefully watched, as 
the action is very rapid. A convenient form of tho .reducer is the 
stock solution sold by Lumie.ro. 

Permanganate. 

Potass, permanganate, 10% solu- 
tion . . . . . . . . 1 dr. 10 c.c.s. 

Sulphuric acid (10% solution by 
volume of 1’84 acid) .. ..5 drs. 50 c.c.s. 

Water . . . . . . . . 10 ozs. 1,000 c.c.s. 

Applied to a wot negative, gives even reduction. A dry negative 
receives groater reduction in the high lights, and groat softening may 
be obtained by immersing dry negative quickly in the reducer, washing 
immediately, drying and re-iinmerBiug. Any brown stains are 
removed with a 10% solution of sodium sulphite containing 
2% oxalic acid. 

Bichromate, 

. . 100 grs. 20 <rmB. 

.. 7 drs. (fl.) 40 o.c v 8. 

.. 20 ozs. I.OOOo.c.8., 


Potass, bichromate 
Sulphuric acid 
Water 
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Hypochlor and Alum. 

Chrome alum 10 grs. 4 gms. 

Eau de Javelle J oz. 100 c»c.s, * 

(See “ Clearing Solutions ”) 

Water to make 5 ozs. 1,000 c.c.s. 

Immerse the negativo and gently rub the surface with a piece of 
ootton wool. $y confining friction with tho wool to certain parts, 
extra reduction can be obtained. 

Reducing Hard Negatives. 

* A most valuable and perfectly safe method of reducing excessively 
hard negatives is one dependent on re-development. Bleach the 
negative first in a solution of ferrioyamde and potassium bromide, . 
using the same bath as is commonly employed for sulphide toning. 
After a thorough wash re-develop in a developer containing 2 per 
cent, of rodinal and 1 per cent, of potassium bromide- that is, one 
contain) rg 1 dram of rodinal and 5 drains of 10 per cent, bromide 
solution in 6 ozk. of water. Development will bo very slow, but the 
plate may be left to itself for half an hour or so, as the action cannot 
go too far. When development is sufficient the plate is fixed, washed, 
and dried. 

Haskett's (Local) Reducer. 

It consists of — 

Globs metal polish . . . . 2d. tin 

Turnbeno . . . . . . . . 2 ozs. 

Salad oil . . . . . . . . . . . 2 ozs. 

The ingredients are to be well mixed, and strained through fine 
muslin two or threo times to remove any coarse particles. Dense 
parts of a negative are rubbed down with the reducer applied by the 
finger-tip or with a bit of chamois leather. 


NEGATIVE VARNISHES. 


Hot Varnishes. 

Wo. 1.— Sandarac 4 ozs. 

Alcohol 28 ozs. 

*: Oil of lavender 3 ozs. 

v ' This is a good varnish for retouching upon, and 
obtained by rubbing. 

{fa. S.-rSegd lac 2 ozs. 

Sandarac . . 2 oza. 

. ■ . Oil of lavender 1 oz. 

Castor oil lot. 

Alcohol 40 ozs. 


113 gms. 

800 c.c.s. 

85 c.c.s. 

a tooth is easily 

50 gms. 

50 gms. 

12*5 gms. 

25 o.o.s. 

1,000 c.c.s. 



So prepare a good surface for the retouching pencil, the negative 
after varnishing is dusted over with fine resin powder and rubbed up 
with the fingers 

No 3> -White hard varnish . . 15 oas 150 ocs. 

Rectified Bpirit (not me 
thylated spirit) 20 to 30 ozs 200 to 300 ocs 

This will be found a good and cheap varnish if durability is not 
required, as it ib easily rubbed up for retouching upon ana easily 
cleaned off Very suitable for enlai god negatives that are not to be 
retained 


No 4 —Bleached shellac 

1J ozs 

62 gms 

Mastic 

1 oz 

13 gms 

Oil of turpentiu i 

f ™ 

13 L C P 

Sandarao . 

lj 0/ 

62 gms 

Alcohol 

20 07* (11 ) 

1,000 c c s 

Tough hard, and duiabk 

M> 5 Sandarao . 

80 ozh 

160 gms 

Turpentine 

3G <>/ 

t&C f 8 

Oil of lavender 

10 0/8 

20 c o 

Aloohol 

500 o/a 

1 000 ocs 


This one mw al«n be nibbed down with powdned iomii and gives 
* hplendid surf ico for retouching 


No 

6 

Sandarao 

l cz 

55 gms 



Seed lac 

07 

83 gins 



Castor oil 

3 drs 

20 c c 8 



Oil of lavonder 

ljdr 

10 C C H 



Aloohol 

18 ozs (fl ) 

1 000 cos 

This varnish is somewhat daik m c j 

ir 


No 

7 

Beht orange bhollac 

2A >z 

125 gm 



Oil of lavouder or oil of tui pm 





tine 

\ 7 

13 c c \ 



Methylated alcohol 

20 o/m 

1 000 c ( w 


Keep m a warm place until dmolvtd th n xdd i large toaspmnful 
of whiting or prepared chalk sh iko, set awido to clear, and then 
decant This la specially recommended for gelatine negatives 

Cold Varnishes. 

No 1 -Celluloid 1 07 10 gms 

Amyl ac tate 50 o/a 500 o o s 

To counteract iho i 1 1> < d ur d amjl aatit( add a small pro 
jrriion of oil of lavender 

Hus m iy be ilowod over or applied with a brush to the < old negaMve 

N j, 2 — Zanzibar copal 6 < 7R 30 gms 

Amber (fused) 1 oz 5 gms 

Ether . 60 ozs 300 <*c « 

Acetone 40 oe* 200 cc» 

Chloroform . . . 4 ozs aO c c s 
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No. 3. — 20% shellac solution . . . . 2 ozb. 160 o.c.b. 

Ammonia (0 880) . . . . 3 drs. 30 c.c.s. 

Methylated spirit . . .. 4 ozs. 320 c.c.s. 

No. 4. - A mixture of Japanese gold size (1 part) and benzole (2 parts) 
forms a rather slow-drying though otherwise excellent cold 
varnish. The surface takes the pencil well. 

Shellac Watkk Vakxtsh. 

Shollao . . . . . . . . 3 ozs. 100 gms. 

Sodium carbonate (saturated solu- 
tion) 24 ozs, 800 c.c.s. 

The shellac is allowed to soak in the liquid for twonty-four hours ; 
the liquor is then poured away and replaced by an equal quantity of 
water, and tho mixture boiled until the shellac dissolves After 
standing some time tho liquid becomes perfectly clear and bright. 

How to Varnish Negatives. 

I' silty Cold Yitnu&h. 

First place negatives whore they will hecomo perfectly dry, r,^., near 
a fire (Fig. 1) or on u hith hot- water tank. Next lay out to get quite 
cold (Fig 2}. Hornovo dust with a strip of cotton plush jor camel's 



hair brush (Fig. 3). Poiso negative on the tips of fingers, steady with 
thumb, and pour pool of “cold ” varnish (bought, or made from one of 
the formula' given above), in centre (Fig. 4), Uotng plenty. Let pool 
spread of itself (Fig. b). Now incline plate to cause varnish to flow 
into right-hand far corner (Fig. 6); thence into left-hand far corner 
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(Pig. 7); thence into left hand near corner (Pig. 8), and then raise 
negative so as to flow excess of varnish back into bottle (Pig. 9), 
(N.B.— In tilting negative to distribute varnish, return plate to level 
position a little befitre varnish has reached tho corner ; tho wave of 
varnish will carry tho coating into corners, and you will avoid getting 
varnish on the glass side or up your sleeve ) As last drops run into 
bottle, rock negative to and fro (Fig. 10), bo ns to avoid a streaky 
exiting, and as each negatives is thus finished stand it on blotting- 
paper to dry (Fig, II), 

Film Varnishes. 

The above water varnish is suitable, or the following: — 


Borax 

300 grs. 

30 gms. 

Glycerine 

300 minims 30 c.c.s. 

Shellac 

. 600 grs. 

60 gms. 

Water 

. 20 ozs. 

1,000 c.c.s. 

Boil togotbor for about half an hour, 

then add — 


Methylated spirit . . 

5 ozs. 

250 c.c.s. 

and filter. 

Another good varnish for celluloid fil 

ns is — 


Dammar 

500 grs. 

115 gms. 

Benzole 

10 ozs. 

1,000 c.c.s. 

in which, aftor filtration, tho films aro 

immersed 

and then hung up 

to dry. 

Retouching Medium. 


Pale gum resin 

200 grs 

230 gms. 

Gum dammar 

90 grs. 

100 gms. 

Gum mastic 

20 grs. 

23 gms. 

Oil of juniper 

1 gr. 

1 Rm. 

Oil of turpontine .. 

2 4 ozs. 

l,000-2,000c.c,s. 


Tho guma are powdered and added to the oils, and finally enough 
pure asphaltum is added to give the mixture a dark amber oolour 
when viewed through the depth of an inch. 

This formula is strongly recommended by Whifcfng In his “Retouch- 
ing ” as not liable to pick, rub off, or come off on after-varnishing. ‘It 
takes a great deal of work. 

Ground-Glass Varnish. 

Sandarac 90 grs. 103 gras. 

Mastic . . . . . . . . 20 grs. 23 gms. 

Ether (0 720) . . . . . . 2 02 s. 1,000 c.c.s. 

Dissolve tho rosins in the ethor and afterwards add — 

Benzole J to 1J ozs. 120-700 c.c.s. 

The proportion of the benzole added determines the nature of the 
matt obtained. 

This varnish must be applied to the cold negative or tho coating 
will not be matt. 

Malachite green, aurantia, or asphaltum is used for tinting it green, 
yellow, or brown respectively (for handwork on back of negative). 
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Spotting: Medium. 

Indian ink water oolour chalk. 

Payne’s grey . . water oolour chalk. 

Grind together with water only on a palette to match the oolour of 
the negative. 

Blocking- Out Mixtures. 

No. 1.— Gamboge and vermilion red, or Payne’s grey and vermilion, are 
ground together in water in equal parts with addition of n little 
gum water if a glossy surface is required. 

No. 2.— Asphaltum I oz. 100 gms. 

Wax 170 grs. 40 gms. 

Carbon black 80 grs. 20 gms. 

Turpentine .. .. .. 10 ozs. 1,000 c.c.s. 

Commercial “ Brunswick black” is equal to aud more convenient 
than the above mixture. 

When printing on development papers, yellow or orange dye (Yuuguard 
yollow or Griffin's auramine) is a convenient, blocking-out medium 
which is easier in use owing to ita transparency . PiiBt go over the 
film with ox gall on wet cotton-wool : the dye then diffuses slightly 
beyond tho odgo of the brush work and avoids harsh lines. In subjects 
containing detail such as ladies’ hair, or drapery, a weak dye applica- 
tion over tho outline will add the neoessars density to the background 
without clogging the hair. Then proceed as ubuhI, with a stronger 
wash when stray hits not wanted to print can be taken off without 
leaving a sharp edge. 

Titles on Negatives. 

Tho usual method is to have the words forming the title set up in 
typo and photographed on a “process” plate. The subject negative 
having been made with a clear margin round it, a strip of the title 
negative is laid down on this margin by stripping and the clear margin 
then filled up with “ photopake ” or other blocking-out mixture 
except over the strip of title, which is made dense enough, in the first 
Instance, to print white. If a clear portion in a landscape negative 
oannot be found (in cases where the title has to appear on tho view), a 
pieoe must be cut out with a sharp knife. 


STRIPPING. 


Gelatine Glass Negatives. 

(Middleton and Holer oft.) 

The following is the formula and process for stripping the film from 
a glass negative and transferring it (with or without reversal) to a 
second glass-plate or other support : 

Stock solution : — 

Methylated spirit 25 oss. 250 c.o.a. 

Water 1 oz. 10 c.c.s. 

Glycerine . . . • . . . . 1 oz. 10 o^e.s. 
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To prepare the “ stripping solution } * 6 to 30 drops of commercial 
hydrofluoric aoid are added to 1 oz, (30 c.c s ) of the above. 

Out through to the glass all round negative, about 4 Inch from 
edge, with shaip penknife (Fig 1). Place lo\ el on three wooden 
wedges (Fig. 2). Pour on “stripping solution ’ (prepared as above) ^ 
(Fig, 3) Spread solution with m end of paper (Fig 4). \ftor a 
minute or so try (with the Auger) if the edgings of Aim are loose, * 
and remove thorn as soon as thei tonic iway without any pull ’ 
whatever (Fig 5) Now test ff whole tilm is loose by passing 
a waxed silk thread stretched on a bmv of ( vie underneath (Fig. 6) 

If all is free, pout on some plain -duck solution (Fig 7), and 
applv a sheet of waxed paper (Fig 8) Tin wa\od papm is piopared H , 
to soaking thin p.ipt r m hot melted pai iflin foi about half an hour* 

U is semi transpirent and fut from bin 1 to Liphth squeegee down 
(Fig. 91, and thou remove the tvv > to ''thru in c nt ul bv slipping 



the blade of a penknife under the Aim (Fig 10 ) Fmallj, appl) the 
paper (Fig 11), witJi the nogative film on the under side, to a glass 
plate coated with verv weak gum solution, dried and flowed over * 
with “stock solution ' Then squeegee down (1 ig 9) and remove ' 
the waxed sheet, using the blade of the ponknih to kup the. corner 
of the Aim to the glass (1 ig 12). 

A lose rapid solution, but oue which will be safe in the case of an old 
or hardened negative, is — 

Methylated spirit 1 oz * 80 c o a 

Water . . . . . . . . 2 oz*. 160 c c.s 

Hydrofluoric aoid . . . . . ♦ 60 minims 10 c.c.g. 


-y ^ 
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Those proportions may bo slightly altered for different commercial 
spirits and acids. 

Film Negatives. 

In the case of negatives on celluloid cut or roll -film the following 
is a suitable method ; - 

Caustic soda 10 grs. 23 gms. 

Formal ino . . .. . . .. 10 minims 20 c.o.s. 

Water .. .. .. .. 1 ox. 1,000 c c.s. 

The celluloid negative is immersed in this solution until the film 
shows signs of detachment and can bo rolled back with the finger. It 
is thon placed in 

Hydrochloric acid . . . . 25 minims 50 c.c s. 

* Glycerine .. .. .. .. 25 minims 50 c.c.s. 

Water .. .. .. .. 1 oz. 1,000 c.c.s. 

In which it is romovod from its original support to a glass or other 

base. 

For stripping collodion negatives, see end of next section, “Wet 
Collodion and Collodion Emulsion." 


WET COLLODION AND 
COLLODION EMULSION. 


Wet Collodion. 

Pyroxylins (Uaudwich). 

Sulphuric acid, 1*845 .. .. 18 ozs. (fl.) 600 c.c.s. 

Nitric acid, 1*457 .. . . . . 6 ozs. (fl.) 200 c.c.s. 

Water .. .. .. 5-5J ozs. (fi ) 167 182 c.c.s. 

Cotton-wool . . . . . . 300 grs. 23 gms. 

Temperature 150 degrees F. (65 degroes C). Time of immersion 
ten minutes. 


Ionisi’ d Collodion. 


7 or Acid Puro Developer . 

Ether, specific gravity 0 725 .. 10 ozs. (fi.) 1,000 c.o.s. 

Alcohol, specific gravity 0 805 . . 4 ozs, (fl.) 400 c.c.s, 

Tyroxyline 120 grs. 27 gms. 

Ammonium iodide . . . . 30 grs. 7 gms. 

Cadmium iodide* 45 grs. 10 gms. 

Alcohol (0*330) 4 ozs. (fl.) 400 c.c.s. 
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BbOMO-JoDISED OOLliODION, 

For Iron Developer. 

Ether, specifio gravity 0 725 . . 10 ozs. (fl.) 1,000 c.o.e. 

Alcohol, specific gravity 0 805 . . 5 ozs (fl.) 500 o.c.a. 

Pyroxyline 120 grs 27 gins. 

Ammonium iodide . , . . 40 grs, 9 gms. 

Cadmium iodide . . . . 40 grs. 9 gins. 

Cadmium bromide . . . . 20 grs. 4*5 gms. 

Alcohol (0 830) 5 oza. (1!.) 500 o.o.s, 

Thinning Collodion after Use.— A mixture of sulphuric ether 
(0*720), 3 parts, and alcohol (0 805), 2 parts, is generally used. 


The Nit hate U\th. 

* 


Silver nitrate 

. . . . G OZS. 

75 gms. 

Distilled water 

. . 80 t>7.s. (fl ) 

1 ,000 c.c.s. ’ 

Nitric acid (pure) . . 

.. .. 8 minims 

0 2 c.c.s. 

Saturate with iodido of silver, which rovy bo done by coating a plate 
with collodion and leaving it in tho bath for some hours. Kilter. 


Developer. 


No. 1.— Ferrous sulphate 

. . 4 oz. 

50 gms. 

Glacial acetic acid 

. . 4 os. 

50 c.c.s. 

Alcohol 

. . 4 oz 

50 c.c.s. 

Water 

. . . . 10 ozs. 

1,000 c.c.s. 

No. 2. -—Ferrous ammonia-sulphate .. 75 grs. 

43 gms. 

Glacial acetic acid 

. . . . 75 grs. 

43 gms. 

Copper sulphate . . 

. . 7 grs. 

4 gms. 

Water 

. . 4 osw. 

1.000 c.c.H. 

Alcohol 

. . i oz. 

60 c.c.s. 


Intensified 


Pyrogallic acid 

. . . . 90 grs 

10 gms. 

Citric acid .. 

. . . . GO grs. 

7 gins. 

Acetic acid (glacial) 

. . . . 1 oz. 

50 c c s. 

Water 

. . 20 ozs 

1,000 c.c.s. 


The copper intensiftcr (see “ In ten sifters ”) is used for greater 
density, each solution being flowed over tho plate with a rinse 
between. 


Positives and Ferrotypes by Wet Collodion. 

Bromo-Iodibfid Collodion. 


Ether, specific gravity 0 725 

10 ozs. (fl 

) 1.000 c.c.8. 

Alcohol, specific gravity 0 805 . . 

5 ozs. (fl.) 

500 c.c.s. 

Pyroxyline 

100 grs. 

23 gms. 

Cadmium iodide 

50 grs. 

11A gms. 

Ammonium bromide 

25 grs. 

5 7 gms. 

Alcohol, 0*830 

5 ozs. (fl.) 

500 c o.fl. 

Note.— Tho iodides should be dissolved in the weaker spirit, and the 

pyroxyline in the ether and stronger 

spirit, and 

the two solutions 

mixed. 






Silver nitrate (rocrysfc.) . . . . 5J oze. 70 kr&b. 

Distilled water Suozs. (fl.) 1,000 c.c.s. 

Nitric acid (pure) J dr. 0 8co. 

Saturate with iodide of silver and filter an above. 

Developers. % 




Ferrous sulphate 150 grs. 34 gms. 

Glacial acetic acid . . A oz. 50 c.c.s 

Nitric acid . . . . . . 5 min inn 1 c.c. 

Alcohol . A oz. 50 a c.s. 

/ Water . . . . . . 10 ozh. 1,000 c.c.s, 

Kotc. — By increasing the proportion of nitric acid and decreasing 
that of the acetic, f he image will be m^re metallic in appearance. 


Nnr.ATR ok Iron Developer. 


Ferrous sulphate 

. . 1A 07.. 

75 gms. 

Barium nitrate 

1 oz. 

50 gras. 

Water 

20 ozs. 

1,0(X) c.c.b. 

Alcohol 

1 07.. 

50 c c.s. 

Nitric add 

. 40 drop* 

4 c.o.fl. 

The insoluble barium sulphate 

which is formed mu 

>t bo filtered c 

Fixing 

SOLPTION. 


Potassium cyanide 

■ ■ A 

25-30 gms. 

Water 

. . 15 20 ozs. 

1,000 c.c.s. 


Developer for Collodion Transfers. 


Fyrogftllic acid 

Citric acid 

Acetic acid 

Water 

Alcohol 

. . 4 grs. 

. . 3 grs. 

20 minims 

1 oz. 

20 minims 

9 gms. 

7 gms. 

41 c.c.s. 
1,000 c.o.fl. 
41 c.c.s. 

Wet Collodion for Half-Tone. 



For ll'm/cr. 


A.-Ceiloidin .. 

‘ Ether (0 720) 

Alcohol i0 805) 

. . 190 grs. 

.. 12 ozs. 

. . 8 ozs. 

21 gms. 

600 c.o.b. 
400 c.c.s. 

B.--Celloulin .. 

Ether <0 720' 
j\ Alcohol (0 805) 

For Sutumrr. 

. . 190 grs. 

.. 10 ozs. 

10 OT .% 

21 gms. 

500 c.c.b. 
500 c.c.s. 

^ Cadmium iodide . . 

Ammonium iodide 
... Sodium iodide 
^Cadmium bromide 

s . yap* •• •• 

IODI'/I K. 

. . 600 grs, 

210 grs. 

. . 210 grs. 

210 grs. 

. . . . 20 ozs. 

68 gms. 

24 gms, 

24 gms. 

24 gms. 
1.000 c.o.s. 



500 
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Use: Iodizer, 1 part; collodion, 15 parts; and sot the mixture aside 
for at least 4 days to ripen. It should then be a bright yellow; if not, 
add to each ounco 1 minim of a solution of:— Iodine, 16 grs. ; 
alcohol, 1 oz. 

Collodion Emulsion. 

PyBOXYLINE FOB COLLODIO-llHOMIDE OTl UNWASHED EMULSION. 

Nitric acid, specific gravity 1*45 2 ozs. (ft.) 2S5 o.o.s. 

Sulphuric acid, specific gravity 
1*845 4 ozs. 570 c.c.s 

Water 1 oz. (11.) 145 o.c.b. 

Cotton (cleaned and carded) . . 100 grs. 33 gms. 

Temperature, 150 degrees F. (65 degroos C.). Time of immersion 
10 minutes. 

Fob Washed Emulsion. 

Nitric acid, specific gravity 1*45 2 ozs. (fl.) 400 c.c.s 

Sulphuric acid, specific gravity 
1*845 3 ozs. 600 c.c.s. 

White blotting-paper .. .. 145 grs. 66 gms. 

Temperature, 100 degrees F. (38 degrees C.). Time of immersion 
30 minutes. 

Collodio-13 bom j de E m u ls i on . 

Fjthor, specific gravity 0 720 .. 5 ozs. (fl ) 620 c.c.s. 

Alcohol, specific gravity 0*820 . . 3 ozs. 380 c.c.s. 

Pyroxylino . 50 grs. 14*3 gms. 

Cadmium ammonium bromide. . 80 grs. 25 gms. 

or 

Zinc bromide 76 grs. 21*5 gms. 

Sensitise by adding to each ounco 15 gra. of nitrato of silver dis- 
solved in a few drops of water and 1 drachm of boiling alcohol. This 
is suitable for Blow landscape work or for transparencies. 

Washed Emulsion (for Transparencies) . 


Ether, specific gravity 0*720 .. 5 ozs. (11 ) 620 c.c.s. 

Alcohol specific gravity 0 820 . . 3 ozs. 380 c.c.s. 

Pyroxyline or papyroxylino .. 60 grs. 17 gms. 

Cadmium ammonium bromide . . 100 grs. 29 gms. 

or 

Zinc bromide 96 grs. 27*5 gma. 

Hydrochloric acid (specific 
gravity 1*2) 8 minims 2 c.c.a. 


Sensitise with 20 grs. of silver nitrate to each ounce (4*3 gms. to each 
100 c.c.6.), dissolved in a minimum of water with 2 drachms (13 C.c.s.) 
of boiling alcohol. Allow to 6tand for two or three days. 

N.B. — In the last formula the emulsion, after being allowed to ripen 
for the time stated, should be poured into a dish and allowed to 
become thoroughly dry. The mass of dry emulsion is then washed 4o 
remove all the soluble salts, and is then again dried and redisefttsodln 
equal parts of ether aud alcohol, at the rate of from 20 to $$ girl* to . 
toe ounce of solvents. 

:M , r ' ■ 
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W Ellington’s Collodio-Brovidh Emulsion Formula, 


Pyroxyline . . 30 grs. 23 gnu. 

Either 12 drs. 500 c.o.s. 

Alcohol 12 drs. 500 o.c.b. 


To bromise, add 30 grs (33 gms.) bromide ammonium dissolved in 
45 minims (31 c.c.s.) water, to which 4 draohms (170 c.o.s ) of alcohol 
are afterwards added , 50 grb. (33 gms.) of nitrate of silver dissolved in 
a drachm (4J c c s.) of water are then added. After washing and 
drying, the pelliolo is dirsolvtd in 1} oz. (58 c.o.s ) of ether, and the 
same of alo< hoi. 

Diwnnu ion Coimm is Emission 

An excellent developer Mr collodion emulsion in tho following, 
worked out by the Bolt O irfc School of Photo 1 mgravmg, London : — 

Olycin 190 gis 17 gms. 

Sodium sulphite In?. 40 gms. 

Potass, carbonate . . . . .2 <vs. 80 gma. 

Water to 25 ozs. 1,000 c.c.s. 

Intensifying Soli pion ion Collodion Kmlision. 

Silver nitrate GO grs 70 gms. 

Citric aud . . . . . . . 30 grs. 35 gms. 

N>tric acid 30 minims 35 c.c.s. 

Water 2 ozs 1,000 c c s. 

To eaoh drachm of a three-grain s >luLiori of pyrogalho acid add 2 or 
3 minims of the above, and apply until sullicient density is attained. 

Hubl’b OfiLon-BuoMiDK Collodion Emulsion. 

Sj) lluiI for Colour Woik. 

A.— Silver nitrate 480 grs. 50 gms. 

llot distilled wator . . . . 1 oz 50 c.o.s. 

Dissolve and add 

Alcohol 2 ozs. 100 c.o.s. 

Nitric acid . . . . . . . . 6 drops 10 drops 

Shako well, and add to 

4 per cent collodion . . . . 10 ozs. 500 c.o.s. 

Shake till any precipitated pyroxyline is rcdissohod, and then add 
in small quantities 

Zinc bromide (pure anhydrous) 307 grs. 32 gms. 

Absolute alcohol 2} ozs. 128 c.c.s. 

shaking between each addition ; then add 

Nitric acid .. 24 minims 1*5 c.c. 

Hydrochloric acid . . . . 24 minims 1 5 c.o. 

This should be gently warmed before adding to the collodion. 
Allow to stand for twenty-four to thirty-six hours, or till the emul- 
sion appears a greyish violet by transmitted light, then add 

Zina chloride (pure anhydrous) . . 77 grs. 3.2 gms. 

or sufficient to oc overt the whole of the uncombined silver nitrate 
Into chloride, which can be tested for with potassium chromate. It 
Is ndviashie to dissolve the cino chloride in about four timet its 
volume of acid. The emulsion should then be precipitated by pouring 
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Into plenty of water, the threads collected and shaken up with alcohol 
and drained, and than dissolved in 

Absolute alcohol . . . . . 10 ozs. 500 c c s. 

Ether, washed 10 ozs. 500 c c s. 

Stripping Wet Collodion Negatives. 

When the negative is thoioughh dry and cool flow over with thin 
solution of rubber m benzole, 2 pirts pure rubber to 100 pirts benzole, 
or ordinary c> tie t\ re repairing elution thinned down to about the 
consistency of collodion will do When this is dry, the negative is 
flowed over with 11 h'athu 1 collodion r Jhis is picpmdby adding a 
small quiutifcy of < istor oil to plain uillodim A good formula is as 
follows 

Colloidm jo/ 2 gms 

h ther 5 ozc 50 c t s 

Alcohol . . 5 o/s 50 o c a. 

Castor oil $ oz 2 1 c s 

When the olh di m on the negative is rliy (ami the drying can be 
hastened by heat) the negative n cut round the edges with a knife 
and placed in a dish of cold water Thu film should s on begin to 
loosen at the edges, if it docs not a lifctlo aulic u id (up to 10 per 
cent ) may be added t) the water Th^ film n now Imrufcrred to a 
piece of paper, and tbonre to tho ij< w support If the negitivo ih to bo 
reversed it is transferred to onothei piece of paper before being placed 
on its final support 


PLAIN AND ALBUMEN PAPERS. 


Plain Paper. 

Tho following are formul e for silting nd sennit 
as Whatman s dr ewing pipois pure Rive« paper, etc 
First prepare the plain papi r w itb — 


Ammonium chloride 60 80 grs 

Sodium citrate 100 grs 

Sodium chloride 20 30 grs 

Gelatine . . . JO grs. 

Distilled water 10 ozs. 


mg ptpc rs such 


14 18 gms 
23 gms 
4 5 7 gms 
2 gms 
1,000 c.c s. 


or — 

Ammonium chloride . 100 grs 23 gms 

Gelatine . . 10 grs 2 eras 

Water ** .. . . . 10 ozs 1,000 r c s 

The gelatine la first swelled in cold water and then dissolved In hot 
water, and the remaining components of the formula are added. The 
solution is filtered, and, when still warm, tho paper floated upon it 
for three minutes and dried. 

The salted paper is sensitised upon a neutral 45 gram silver bath. * 
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Platinum Toning Bath. 

Potass. chloroplatiuite . . .. 4^ grs. 1 gm. 

Water . . . . . . . . 10 ozs. 1,000 o.c.s. 

Nitric acid . . . . . . . . 2-3 drops. 5-10 drops. 

Albumen Paper. 

The albumonizcd paper, as purchased, is sensitized on the following 
silver solution : — 

Silver nitrate .. . . .. 600 grs. 140 gms. 

Distilled water . . . . . , 10 ozs. 1,000 c.c.b. 

Tho bath is made just acid with nitric acid, requiring three or four 
drops per 10 ozs. 

Toning Baths. 

No. 1. — Gold chloride 1 gr. 0*3 gm. 

Sodium acetate 30 grs. 6 gms. 

Water . . . . . . . . 8 ozs. 1,000 c.c.b. 

This must not be used till one day after preparation. It keeps well 
and givos warm, rich tones. 

No. 2 - -Gold chloride .. .. .. 15 grs. 1 gm.’ 

Water . . . . . . . . 4 ozs. 120 e.c.a. 

Add lime wator until a piece of red litmus paper, placed in tho solu- 
tion, is turned blue. Then add 

Calcium chloride, fused . . .. 120 grs. 7 7 gms. 

Water to make . . . . . . 7^ ozs. 115 c.c.b. 

This solution is diluted with 15 times its volume of water to make 
the toning bath ; it can bo used over and over again by addition of 
stock solution. 

PRESERVATIVE FOR SENSITIZED ALBUMEN PAPER. 

Sensitize tho papor in the u.^ual bath, drain well, and when super- 
ficially dry float the back of the paper for twenty minutes on a solu- 
tion of - 

Citric acid .. .. .. .. 1 oz. 33 gms. 

Water .. .. .. . . 30 ozs. 1,000 o.c.s. 

To Prevent BlissITiis in Albumen Prints. 

Before wotting tho prints immerso them in methylated spirit, then 
wash and tone as usual. 


GELATINE P.O.P. 


Emulsion Formula. 


Barker s. 


Gelatine (Nolson’s No. 1 and 
Coignot’s, equal parts) . . 

175 grs. 

80 gms. 

Ammonium chloride 

18 grs. 

8 gms. 

Rochelle salts 

50 grs. 

23 gras. 

Silver nitrate 

75 grs. 

34 gms. 

Alcohol 

4 drs. 

160 c.c.s. 

Water 

5 ozs. 

1,000 c,Q.s. 
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Heat to 100 degrees F. (38 degrees 0.), and allow to remain at 
this temperature after all is dissolved for ten minutes, after which 


proceed in the usual way. 

A. — Silver nitrate 

•Valenta’b. 

. . . . 480 grs. 

32 gms. 

Citric acid . . 

. . . . 120 grs. 

8 gms. 

Hot water . . 

. . . . 5i ozs. 

160 c.o.s* 

B.— Gelatine 

. . 1,440 gra. 

96 gms. 

Ammonium ohloride 

.. 42 grs. 

2*8 gms. 

Water 

.. .. 24*3 ozs. 

700 gms. 

C. —Tartaric acid 

. . 42 grs. 

2*8 gms. 

Sodium bicarbonate 

.. 21 grs. 

1*4 gm. 

Alum 

. . 27 grs. 

1-8 gm. 

Water 

. . . . 5 ozs. 

140 o.c.8. 


Allow the gelatine to swell in the water and molt by the aid of 
hoat, and add the chloride. Mix B and G at 50 degrees C., and In 
yellow light add A, heated to the same tcmporaturo, in email 
quantities, shaking thoroughly, and allow tho emulsion to ripen for a 
short time at from 40 degrees to 50 degrees C. and then filter. For 
matt surface papers the gelatine should be reducod to 750 grs. or 
80 gms. 

Tho abovo formula gives vigorous brilliant prints, but for soft 
negatives a harder printing emulsion is obtained by adding from 0*05 to 
0*1 per cent, of calcium bichromate solution ; this cm bo made by 
dissolving 480 grs or 25 gras, of pure chromic acid in 4 ozs. or 
100 c c.s. of distilled water, and adding sufficient pure chalk (calcium 
carbonate) to make the solution cloudy. Tho solution should then 
be filtorod, and the filter washed with distilled water up to 4 ozs. or 
100 C.C.B. 


Beadle's. 

Nelson's gelatine 340 grs. 

112 gms. 

Alum 

. . 15 5 grs. 

5 gins. 

Water 

6J OZH. 

900 c.c.b. 

Koohello salts 

. . 15 5 grs. 

3*5 gmH. 

Aramouium chlorido 

. . 11 grR. 

5 gms. 

to 50 degrees C., and add - 
Silver nitrate 

. . 115 grs. 

37*5 gms. 

Citric acid 

. . 62 gra. 

20 gms. 

Water 

. . 1 oz. 

100 c.c.s. 


Procedure in P.O.P. Printing. 

Wash prints in several change? of water until wash water ceases to 
show milkiness when pourel into clean glass measure (time, 10 to 
15 minutes). Tone in gold bath (5 to 10 minutes). Again wash as 
thoroughly as before toning. Fix in : —hypo, 2 to 3 ozs. ; water, 
20 obs., for 10 minutes. Finally wash in running water or frequent 
changes (every 5 or 10 miuu.e&j for 1 bo 2 hours. 

Prints can be tooed in a platinum bah insteid of in one of gold 
(soe formulas below). The other manipulations remain the same %• 
4bov$. The tonos are b^si g .ked u. m at sur ac-- paper, 
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Prints can be toned and fixed at the same time In a “ combined ” 
hath (soe formulas below). With some baths and papers it Is best to 
Wash before toning with others it is not necessary The tones by 
the “ combined ’ method are almost always warmer than by separate 

, toning and fixing Also they are somewhat inferior m permanence 
POP prints may be printed faintly and then developed up to full 
Strength (seo 1 Developing PO P below) *lhe colour of the de 
velopod punts is usually not ploaBing and it in necessary to tone 
This is done as a rule in i Combined bath P O P to bo developed 

* must not bo exposed t) btr nig light boforo printing when loading 
frames or cxatniuing prints it must lo handled as though it were 
<( ‘gaslight’ papu 

Gold loning Baths. 

SL l PIIOCYANIDID 

This is tho host a id most gonerally used toning bath for POP 
and yield* fine purplish tones 

Gold c hi wide 2J grs 0 3 gm 

Ammonium sulphocyauide 30 gis 3 5 gms 

Water 20 o/s 1,000 c c 8 

It is necessary for this and all sulphoc>arnde baths to ripen The 
best method of mixing is to bill tho water and to dissohe the gold in 
one half and tbo sulphoi >amde in the othor b th scalding hot 
Then pour the g >1<1 into the sulph >c) in ik in small doses stirring all 
the time use w hen cool If cold wator is used, tho mixturo should be 
allowed to stand 12 hours 

OONcT NTBATJ n Su 1 HOCYINIDF 

(BunUr 6 Formula) 

A — Dihtilled wator 1 cz 150 c c b 

Gold chloride lb gr3 5 gmB 

B Strontium chloride 150 grs 50 gms 

Distilled water j oz 100 ccs 

G — Potassium sulphoc\ an ido 80 150 grs 25 50 gms 

Distilled water . 1 j oz 250 ccs 

Heat B to boiling and add A (heated to 150 degrees F ) in small 
doses. Bring O to boiling, and allow to oool to 205 degrees F , and 
add the hot mixture of A and B in four or five lots with oonstant 
starring, cool and filter If a procipitate forms, roheat to nearly 
boiling, wash the filter with } oz (100 o c s ) water, and add this latter 
lo the total bulk The bath is diluted with 10 times its volume of 
water for Ube* 

Fobmatb 

Gold chloride . . . . . 1 gr. 0 12 gm 

. Sodium bicarbonate . 2 grs 0 23 gm 

Sodium formate . 8 grs 0 9gm 

* Water .. .. 20ozs. 1,000 o os. 

/ The prints should be immersed in a 10 % solution of salt and water 

* aajnff this hath. 
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Tungstate. 


Sodium tungstate. 

30 grs. 

3 5 gms. 

Sodium oarbonate 

. .. 1 gr 

0 12 gm. 

Gold chloride 

. 1 gr 

0 12 gm 

Water . . . . 10 20 ozs 

An excellent bath for warm brown tones 

TUI ICUIHAMIDI 

500 1,000 o.o » 

Gold chloride 

4 grs 

025 gm 

Distilled water . . 1 oz 

Add, to dissolve precipitate first formed, sufiiciont of-— 

25 o o s. 

Thiocarbamide 

90 grt 

lgm 

Distilled water 
About A oz (14 to 15 t r s 

10 o/s 

) will be needed Next add 

50 o c s. 

Citric acid 

8 gis 

0 5 gm 

and 

Dibtillcd water to 

35 ozs. 

1,000 < o s. 

and finally 

bait . 

1G0 grs 

10 gms 


The prints should bo thoroughly washed lefori as well as after 
fixing 

Short Sioj *oh Ooi d Tomno 

A weak solution of sodium sulphite (5 grs per oz ) at onoo arrest! 
the action of a gold toning bath 

Salt Bath 

A short immersion of prints in the following bath prior to the first 
washing favours even toning and prevents spots and stains from 
rusty tap water — 

Salt . . . 2 o/a 100 gms. 

Sodium carbonate 1 oz 60 gras 

Water . , . . , . 20 o/s 1,000 cos 

If prints are to bo toned in the platinum bath the carbonate 
should be omitted. 

Platinum Toning Baths. 


PHOSinORK Aud 


Potass chloroplatraito . . 

. 4 grs 

0 45 gm. 

Phosphoric acid (Bp gr 1 12) 

. i oz (fl ) 

35 o < s 

Water to 

. 20 o/s 

1,000 c.c s 

Citric Acid 


Potass, chloroplatraito . . 

■ . 4 grs 

0 45 gm 

Sodium chloride (salt) 

40 grs 

4 5 gms 

Citric acid . 

„ 50 grs 

5 8 gms 

Water to .. 

. 20 ozs 

1,000 res, 

H addon s Formula 


Platinum perchlonde . . 

.. 3 grs 

0 2 gm 

Sodium formate • . 

. 100 grs. 

6 5 gms. 

Formic acid 

. . 30 minims 

1 8 c.c 

Water to .. 

.. 35 ozs. 

1,000 c.c s. 
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Short Stop for Platinum Toning. 

A weak solution of sodium carbonate (10 grs. per oz.) instantly 
arrests the toning action of a platinum hath. 

For Black Tones. 

(Valent a ) 

Tone in — 

Potass, chloroplatinito . . . . 2J to 10 grs. 0 5 to 2 gm. 

Motaphonylone' diamine . . . . 2J to 10 grs. 0 5 to 2 gm.' 

VVator . . . . . . . . 10 ozs. 1,000 c.c.s. 

having first washed the prints well. 

Another method is to print deeply and immerse the prints in — 

Salt 1 oz. 25 gms. 

Sodium bicarbonate . . . . 80 grs. 9 gms. 

Water 20 ozs 1,000 c.c s. 

then wash well and tone in a borax gold bath to a purple red. Again 
well wash and tone in the phosphorio platinum bath. 

For Kkd. 

( Valcnta.) 

Uranium nitrate . . . . .. 10-20 grs. 1 2 gms. 

Thiosinamme 90 grs. 10 gms. 

Water 20 ozs. 1,000 c.c.s. 

Tho prints aro well washed, finally in water acidulated with acetic 
aoid, and then toned. They aro afterwards fixed, or can bo toned to 
Bopia brown in tho combined bath. 

Gold-Platinum (Ono Solution). 

Citric acid 90 grs. 10 gms. 

Salt 90 grs. 10 gms. 

Potass, chloroplatinite . . . . 4-8 grs. J 1 gm. 

Gold chloride 4-8 grs. J-l gm. 

Water 20 ozs. 1,000 c.c.s. 

Twice the amount of water may be used if tho bath acts too 
quickly. If the proportion of gold to platinum is increased the tone 
is warmer. The prints must bo well washed before fixing. 

Combined Baths. 

Yalenta's. 

Hypo 8 ozs. 400 gins. 

Ammonium suiphocyanide . . 1 oz. 50 gms. 

Lead nitrate . . * . . . . 175 grs. 20 gms. 

Alum 350 grs. 40 gms. 

Water to 20 ozs. 1.000 c.c.s. 

Dissolve the hypo in the water, add tho sulphocyanide, then add 
the alum dissolved in a little water, and also the load, and add to 
the hypo. Heat the mixture to 120 deg. F. for ten minutes ; allow to 
cool. For use take — 

Stock solution (as above) . . 10 ozs. 100 c.o.s. 

Water 10 ozs. 100 c.c.s. 

Gold chloride (from stock sol.) . . 3£ grs. 0*23 gm. 
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Alkaline Toninq and Fixing Bath. 

Gold obloride 2 grs. 0*23 g m. 

Lead nitrate 10 gm, 1 2 gm. 

Chalk . . . . . . " i oz * 25 gins. 

Hypo 4 ozs. 200 gms 

Water 20 ozs. 1,000 c.c.s. 

Shake the solution well, allow to settle, and use the clear portion. 
If prints tono too quickly, under 10 minutes, in the combined bath, 
it is best to pass them afterwards through a pl;uu fixing bath. 

Reducer for Over- Printed Proofs. 

A. — Ammonium sulphocyanide 10% sol. 

B. — Potass, ferricyanido .. . . .. .. 10% sol, 

A, 5 ozs. ; B, 4 oz ; wator, 24 ozs. 

This is used on the prints after toning, fixing and well washing out 
the hypo in the usual way. 

Developing: P.O.P. 

Direct Process with Acid Developer, 

Hydroquinone 16 gm. 18-5 gins. 

Citric acid 40 grs. 4-6 gins. 

Sodium acetate .. . . .. 1 oz. 50 gms. 

Wator 20 ozs. 1,000 c.o h. 

Iramcrso the dry prints in the developer, and, after development, 
wash in plonty of wator for ten or fifteen minutes, then tono in the 
usual way. 

Pyro {Blaclclock ) . 

A. --Pyro 40 grs. 4-6 gins. 

Tartaric acid . . . . . . 40 grs. 4 6 gins. 

Water .. .. .. .. 20 ozs. 1,000 c.o. n. 

Will koep throe or four weckB. 

B. — Potass, bichromate .. A 8 r * 0 009 gm. 

Water 16 ozs. , 1,000 c.c.s, 

B is best made up from a stock solution of 1 gr. per ounce, adding 
4 dr. of it to 16 ozs. of water. To devolop, mix equal parts of A 
and B. 

Six or seven inches of magnesium ribbon burnt close to tho framo 
will suffice for the exposure. 

The fixing bath iB : — 

Hypo .31 ozs. 160 gras. 

Lead acetate 200 grs. 23 gms. 

Water 20 ozs. 1,000 c.c.s. 

in which the prints lose very little. 

Paget “ Bromide” Process. 

The prints are immersed in 10 per cent, potass, bromide solution for 
five or ten minutes, washed and developed with the following:— 

A.— Hydroquinone ■ 40 grs. 4-5 gms. 

Sodium sulphite 160 grs. 18 gms. 

Water to . . 20 ozs, 1,000 o.c.s, 



* 608 


THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAJt, 


B —Potass, bromide 2ft 02 s. 125 gms. 

Sodium carbonate . . . . 2 ozs, 100 gxna. 

Water to ♦ , 20 02 a. 1,000 o.c.s. 

G — Potass, cyanido ft oz. 25 gins. 

Water 20 02 b 1,000 c.o.s 


For average negatives, mix —A, ft o/. , B, 1 oz. , G, 20 minims ; 
water, ft oz. 

For flat negatives (greater contrast), A, 3 drs. ; B, 1 oz ; water, 
6 drs. 

For hard negatives (soft results), A, 7 drs ; B, 1 oz ; water, 1 dr. 
The oyanide solution is used as abovo in quantity sufficient to keep 
the backs of prints clean. 


Glazing P.O.P. 

POITSH IOH SqUEFOFI ING GLASSES 
A polishing medium to bo applied to glass or ferrotype before 
squeegeeing tho print is — 

Beeswax 20 grs 45 gms 

Turpentine 1 oz. 1,000 c o.s. 

or 

Spermaceti wax . . . . . 20 grs 45 gms. 

Benzole . . . . . 1 01 . 1,000 c c s. 

a few drops of which are rubbod on with a piece of flannel, and the 
glass afterwards polished with silk rag or chamois leather. 


Fxamkl Coilodion. 

Soluble gun cotton . . . . 50 grs. 14 gms. 

Alcohol 4 ozb. 500 c c.s. 

Sulphuno ether . . . . . 4 oza. 500 res 

Glass plates cleaned with Ficnch chalk are coated with the above, 
and, as soon as coating has sot, slipped under prints which are waiting 
faoo down in water Prints are withdrawn and rqueegeed. When 
half dry they are given a backing paper and finally stripped off (For 
both gelatine and collodion prints.) 


COLLODIO-CHLORIDE P.O.P. 


Emulsion Formula. 


1.— Strontium chloride 

(Yalenta ) 

. . . . 154 grs 

10 gms. 

Lithium chloude 

77 grs. 

5 gms. 

Water 

.. .. 500 minims 

30 0 o.s. 

Alcohol (absolute) 

. . . . 930 minims 

55 c.o.b. 

2. - Silver nitrate 

. . . . 400 grs 

20 gms. 

Water 

. . . . 500 minims 

30 c.c.s. 

Alcohol 

. , . . 1,000 minims 60 o.o.s. 

3. — Citric acid . . 

. . 77 gw. 

5 gms. 

Alcohol 

.. .. 6/5 minimi 

40 o.e«f , 

GHyceJine ♦ . 

.. .. 92 grs. 

6gms, 
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In a bottle capable of holding l t 000 parte pour 350 parte of 3 per 
cent, collodion and add gradually 15 part* of No. 1 Then in the deik 
room add almost drop by drop 60 pa*ts of No, 2, shaking well after 
each addition , then add 50 parts of No. 3 and 50 parts of ether. 
This collodion is suitable for normal negatives, but more t ->ntrast can 
be obtained if 0*1 to 0*4 per cent, calcium chromate solution is added* 
By reducing tho amount of p\ row hue in the above formula the 
emulsion is more suitable for matt surface paper, (boo “ Gelatine 
POP”) 

Procedure in C.C. Printing:. 

Prints are washed in changes of water until iatfci r i free from milki- 
ness and thon tjnod either with gold or platinum, but most usually 
and foi the b st warm hi tek tones, first in g >ld and then (after washing) 
lu platinum They are thon again will washed and food hko gelatine 
P O P punts ( G prints as a rule do not juhl tin Inst ic ulta in the 
combined bifch CC pap rs are not suiUblc fot the “development” 
process described unlcr Gtlilino P O P 


Gold -Platinum Toning. 


For Black Tunes, 


The fo lowing is the umal practice iu t min * colli lion prints - 
Wash in several changes, and tone the shadows to a brown (when 
seen by transmitted light) m the following 

Borax . . .. . 90 grB 10 gms 

Gold chloride . . . . . 2 grs. 0 2 gin. 

Water 20 ozs l,00ffos 

This bath is ready within a few minutes of mixing Is is con- 
veniently made just before washing tho prints Tho quantity of borax 
is adjusted to the working. If the lighter tones disappear, add more 
borax , if the prints lack brilliance, add gold Vfter a ten-minute 
wash, transfer to the platinum bath, which may be strong or weak, 
the only difference being that a larger number of prints may be treated 
together iu the weaker oath 
8took solution — 

Potass chloroplatlnifce . . . . 30 grs. 7 gms 

Phosphoric acid (specific gravity 


112) 5 drs 30 ccs. 

Water to make 20 ozs 1,000 ots 


This may bo made up to 60 ozs. at once, or added little by little 
to water, as the prints are passed through a few at a time. 

The prints are next washed in about eight changes of water fto the 
fifth or so of which it is well to add a little bicarbonate of soda to 
neutralise traces of acid) before fixing. 


Gold Toning: Baths. 


Bo&ax- Acetate. 

Borax • . . . . , • • 90 grs 10 gms 

Sodium acetate 90 grs 10 gms. 

Gold ohioride 2A grs, 0 3 gm. 

Water . . . . . . • • 20 ozs 1*000 om 
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Sulphocyanide. 


Ammonium sulphocyanide 

. . 90 grs. 

10 gms. 

Gold chlorido 

.. 2* grs. 

0*3 gm. 

Water 

For bluish-black tones. 

. . 20 ozs. 

1,000 c c.s. 

Sur.riiocYANiDE- Acetate. 


Ammonium sulphocyanido 

. . 35 grs. 

4gm*. 

Sodium acetate .. 

.. j oz. 

45 gms. 

Gold chloride 

. . 5 gra. 

0-6 gm. 

Water 

. . 20 ozs. 

1,000 c.c.s. 


Ia made up one hour before using, preferably from stock solutions 
of the substances. With sodium tungstate, instead of the acetate, 
gives fine chestnut tones. 

The maker’s formulae* should bo studied in connection with tho 
above baths as papors differ considerably in the quantity of gold 
required in tho toning solution. 

Platinum Toning: Baths. 

The phosphate formula given abo\e under “ Gold Platinum Toning M 
is suitable for the production of the warm brown and sepia tones, 
which are given by the platinum baths alone. Others are : — 


Citric acid 

45 grs. 

5 gms. 

Potass, chloroplatini to .. 

4 gra. 

0 5 gm. 

Water 

20 ozs. 

1,000 c.c.s. 

Lactic acid (specific gravity 1 21) 

25 grs. 

3 gms. 

Potass, ohloroplatiuite .. 

4 grs. 

0-5 gm. 

Water 

20 ozs. 

1,000 c.o.s. 


Salt-Bicatibonate Bath. 

The following is used between washing and toning with the 
platinum bath as a means of removirg free silver, and bringing the 
prints into a state of regular neutrality : — 

Salt \ oz. 25 gms. 

Sodium bicarbonate . . . . 45 grs. 5 gms. 

Water 20 ozs. 1,000 o.c.s. 

Toning: Baths for Various Warm Tones. 

For Warm Sepia Tones . 

Tho prints are washed in three changes of warm water and placed 
in — 

Ammonia 1 dr. 6 c.c.s. 

Warm water 20 ozs, 1,000 c.o.a. 

Until they become lemon yellow. They are then again washed in 
three changes of water and toned for about one minute in the gold 
boras bath above. 
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For Red Chalk Tones . 

The prints are washed in a couple of changes of water and placed for 
about half an hour (until they become orange-yellow) in : — 

Salt 1 oa, bO gms. 

Water 20 ozs. 1,000 e.o.s. 

Aftor which they are washod. for about one minute aud toned, for a 
fow seconds only, in the borax luth above. 

For Violet. Tones, 

Print deeply from the negatives ar.d totio until the colour desirod 
is reached in : — 

Hydrochloric acid .. 6 ozs. 300 c.e.s. 

Gold chlorido 10 grs. 1 2 gin. 

Water to make 20 ozs. l.OOOc.cs. 

After which wash thoroughly and fix in 5 per cent. hypo. Lons add 
in the above bath tends to bluish- violet, more to violet purple. 

Combined Baths. 

Collodion papers, although not generally suitable for use with the 
combined bath, may in porno cases bo toned in it. The Valouta 
formula {see “ Gelatine P.O.LV above) is suitable, also the following 
(Kurz) : — 


Water 

, . 20 ozs. 

1,000 c.c 

Hypo 

. . b ozs. 

250 gniH 

Ammonium sulphocyanido 

. . 240 grs. 

28 gins. 

Alum 

. . 70 grs. 

7 b gms. 

Citric acid 

. . 70 grs. 

7*5 gms. 

Load nitrate 

. . 90 grs. 

10 gms. 

Lead acetate 

. . 90 grs. 

10 gms. 

Gold chloride 

. . 3J grs. 

0*4 gm. 


It is turbid when firtt male, but clears aftor a fow day?. 

BROMIDE AND GASLIGHT 
PAPERS. 

Procedure . — Bromide paper must be handled in yellow or orange 
light : gaslight can be worked in weak day or artificial light. Bromide 
papers develop iu from two to five minutes, whilst many (lo.t not all) 
gaslight papers develop in a second or two. Apart f mm these 
distinctions the general working of the two classes of paper in the 
same, viz., exposure which has no visible effect on the paper ; develop- 
ment ; a brief rinse ; fixing in —hypo, 3 to 4 ozs. ; wat< r 30 ozs, ; 
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end thorough washing in running water or frequent changes, say lor 
cm© hour. 

The following developers are a few only of the standard. The 
makers 1 formula should be consulted. 


Amidol. 

Bodlum sulphite 650 grs 74 gms. 

Potass, biomido . . . • . . 10 grs. 1 2 gm. 

Water 20 ozs. 1,000 o.o.s 

When dissolved add — 

Amidol 50 grs. 5 7 gms. 


This dovelopor will not Ve* p more than throo days. 

See also the formula given under " Negative Developers.” 

The most convenient and economical method of using amidol 
developer for bromnlo papors is to make up a 10 per cent, stock 
solution of sodiuin sulphite, and add 5 grs potassium bromide to each 
10 ozs solution For use add 4 grs dry amidol to each ounce stook 
solution, and dilute with an equal bulk of watoi 

Eikonogen- Hydroquinone. 

(See under “ Devolopers and Development ”) 

Metol. 

A. — Metol . . . . . . . 100 grs, 11 5 gms. 

Sodium sulphite . . . .2 o/s. 100 gms. 

Potass bromide . . 12 grq. 1 4 gm. 

Water .. .. . . 20 ozs. 1,000 o.o s. 

B. — Potass, carbonate . . . .. 2 ozs. 100 gms. 

Water 20 ozs. 1,000 cos. 

For use take 3 ozs of A and 1 o/ of B 

For gaslight papors use half the quantity of water in above 
formula. 

Metol-Hydroquinone. 

Metol 8 grs. 1 gm. 

Hydroquinone 30 grs 3 5 gms 

Sodium sulphite } oz 37 5 gms. 

Sodium carbonate . . . f oz 37 5 gms. 

10% solution of potass bromide 20 minims 2 5 o c s. 

Water 20 ozs. 1,000 ce.s. 

For gaslight papers make up above formula with 10 oss. of water. 

Rodinal. 

Rodina! 100 150 minims 6-9 c.c.$ 

Water .. .. lOoas, 300 o.o.s. 

10% notation of potass, bromide 20 minims 1 o.o. 





Oftol. 


A*— Orfcol • . ♦ * • ■ 

.. ISO grs. 

14 gm®. 

Potass, metabisulphite 

. . 60 grs 

7 gw*. 

Weht . . 

. . 20 ozs 

1,000 0 o s. 

B.— Sodium sulphite . . 

. 4 078 

200 gma 

Potass carbonate . 

1 07 

100 gms 

Potass, bromide 

. 20 grs 

2 3 gma 

Water 

. . 20 ozs 

1 000 o e a 


Use equal parts of A and B 

For gaslight papers use half the quantity of tuiUr given in this 
formula. 


Ferrous Oxalate. 


A —Sulphate of iron 
Salphuno acid 
Warm water to 


5 

30 minims 
20 o'M 


B — Potass oxalate (neutral) 5 o/s 

Potass bromide . 10 gib 

Warm water to . . . .20 ozs 


For use add 1 oz of A to 4 ozs of B not vice 
After development and without washing, i miner ho 
two minutes m acid bath p mr of! and repeat 


?50 gm*. 

3 c o s 

1,000 ccs. 

250 gms 
1 2 gin 
1 000 t c s 

the prints for 


Acid Emi 

Glacial acetie acid . 1 dr 6 c r s 

Water . 20 o/a 1 000 c o.s 

Then wash thoroughly to rem >\ c last trace of acid 


Clearing Bath. 

To remove yellow stain from bromide prints, tho following is 
suitable - 

Alum (saturated solution) . . 10 ozs 1 000 o o s. 

Hydrochiono acid , .. 3 drn 40 pcs. 

« 

Reducer for Bromides. 

Over developed prints are best treated m a weak iodine cyanide 
reducer made from (A) 10 £ sjlution of loduu in potass iodile and 
(B) 10% potass cyanide solution Take — 

A. 30 minims 2 c c s. * 

B .. . . • . 10 minims 0 6 cc 

Water . . . . . .2 oun es 60 c c s 

Adding more of A and B if necessary. 

Strong: Prints from Flat Negatives* 

The prints are fully exposod and over-developed, fixed and washed* 
They are than placed in the following iodine hath until whites are 
strongly blue, and then fixed for five minutes* i 
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Iodine Bath. 

Potass, iodide 30 grs. 7 gms. 

Iodine 3 grs. 0 7 gm. 

Wator 10 o zs. 1,000 c.o.s. 


If not sufficiently lightened, the print may be washed and the 
process with bleaching bath and hypo repeated. 

5 tress Marks on Bromides. 

Avoid rubbing paper against other sheets in boxes or packets, and 
against negative or mask In rutting up large sheets, use shoars ori 
open shoot, not knife, etc , which rubs on emulsion surface. Have 
developer water clear, free from sediment and any floating dirt. Use 
plenty of developer. 

Addition of from 40 to GO m .rims of 10 per cent, solution of potass, 
cyanide to each 10 ozs. of developer will avoid stiess marks in many 
bases, or a developer may be made up as follows* : — 


Soda sulphite 


50 gms 

Wafer 


1,000 cv 

Potass bromide 

2 grs. 

0 23 gm. 

Amidol 

35 grs. 

4 0 gmv 

Potass, evanido 


0 23 gm. 


If stress marks occur, they can usually be removed by gently rubbing 
each print wi'.h a soft, r.ig as soon as it has bad a minute or so in the 
Wash- wator. A further aul to removal us a solution of borax, £ oz. ; 
water, 20 ozs. ; ineth\ Idled spirit, 5 ozs, rubbed over with soft rag or 
cotton wool. 

Hypo-Alum Toning. 

The following is a method (much used on the commercial scale) for 
toning bromide prints to a warm purplish sepia : — 

Hot water .. .. .. .. 20 ozs. 1,000 c.c.g. 

Hypo 24 ozs. 125 gms. 

Dissolve and add — 

Alum 4 oz. 25 gms. 

This mixture should not be filtered, and it works hotter as it 
becomes older ; it may bo strengthened from timo to time with a little 
fresh solution. 

The host results are obtained by keeping the bath hot, or as warm as 
the emulsion will stand, say J 00 to 120 degrees F. In this bath prints 
will tone in 30 to 40 minutes. When this toning bath is to be 
employed, the use of the alum bath after fixing is absolutely essential. 
Moreover, the priuts should not, in this case, be subjected to a pro- 
longed washing, but should only be slightly rinsed before being dried. 

A new bath tends to reduce the prints rAther more than an old one. 

When toned the priuts should be placed in a tepid solution of — 


Water 70 ozs. 1,000 c.o.a. 

Alum 2 ozs. 30 gms. * 


and then washed thoroughly, 
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Sulphide Toning. 

01 the many methods of producing sepia to warm brown tones on 
bromide or gaslight the following is the beet and most reliable. PrintB 
require to be well washed from hypo before being put into the 
bleacher. In summer, or in places where the water supply has a 
softening actiou on prints, it is well to fix them in a fixing hardening 
bath. (See “ Fixing.”) 

Bleacher. 

Ammonium bromide .. .. 100 grs. 11 gms. 

Potass, ferricyanide . . . . 300 grs. 35 gms. 

Water 20 ozs. 1,000 e.c.s. 

Sulphide Batii. 

It is best to keep the sulphide in strong, 20 per cent., solution ; a 
weak solution docs not keep well, l.'se the pure white sulphide, dis- 
solving 4 ozs. in water and making up to 20 ozs. 


To make the working sulphide bath, mix : — 

Stock 20% sulphide solution 3 ozs. 

Wator to make 20 ozs. 


The prints Are treated for two or three minutes in the bleacher — 
that is, until the picture becomes faint brown in colour. If any black 
is left at the end of two minutes it is a sign that the bleacher (which 
may be used repeatedly) is becoming exhausted. 

Itinso in clean water for half-a-minuto to ono minute. Bongor 
washing at this stago does no good and may lead to impaired tono. 

Transfer to sulphide bath, where prints should darken to the full 
brown or sepia in a second or two. 

Throw away the sulphide bath after tho day’s use. Rtalo spoilt 
sulphide solution is the most frequent cause of bad tones or of 
refusal of prints to darken in the sulphide bath. 

Finally wash for half- an -hour in running water. 

The results by the sulphide process are quite permanent. 

Blue stain in spots and patches, on sulphide toned prints, arc due 
to iron, < ither as rust in the tap-water, or m impurity in alum. Fit 
a flannel filter to the tap and use pure alum.' Wiping with cotton- 
wool saturated with strong hydrochloric ar id will slowly change the 
stain to yellow which washes out in water. But it is h rather risky 
remedy. 

Sulphide-toned prints of bad c dour or insufficient depth can be re- 
treated, eg., by bleaching in -.--copper bromide, 130 grs. ; sodium 
bromide, 2J ozs. ; water, 10 ozs. This is med in the dark-room, the 
bleached print taken into daylight and re-d<n eloped with amidol or 
other clean developer, after which it may bo rotoned. 

Permanganate Bleach Process. 

(T. If. GreenalVn formula.) 

This process allows of prints being toned after a very brief rinse 
from the fixing bath ; also it requires no washing (or only the briefest) 
between bleaching and sulphiding. 
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^ 4. — Hydrochloric acid 1$ P. 31 8 L 0 . . 3 ozs 150 c.o a. 

' Watoi to make . . . 20 oas 1,000 o c s 

B - -Potass permanganate . .. 40 grs 4 5 gras 

Water 20 ozs 1,000 cos 

Both A aud B kc« p indefinitely when well stoppered 

To make the her, mix m ordt r gnen Water, 6 o/s , A, 1 02 » 

Bj l-o/ Coil of \v irking mixture is about ^d per 20 o/s If prints do 
not bleach compkulv, throw bleacher away and wi\ flush Any 
Vown stain dinappoars in the sulphide bath, which bhould be of 
Strength l gr pci 0 / made up from strong solution 

If, by umti^ nit ir (f \ or l» than riinttid al no, there is any 
brown stain on sulphided pm a bith of oxalic u id l 02 , water, 

60 o/s., with a few instate »( »oda. suljhitc di tf scl\od in it, will at 
onco roiuoxe thtm 

Copper Toning. 

This piofOsq \ 10 lds a range of tono from w mu black to red (balk,, 
the warmth of tone initoaung aB tht solution a< is on the print The 
process docs not intensify tin pruts ir is<h#ap and the results ate 
permanent 

A. — Copper sulphate . 60 prs 7 gms 

Potass citrate (noutr 1 1 ) . 240 grs 28 gms 

Water . . . . .20 ozs. 1 000 0 c s 

B, —Potass, ferncyanide SOgis 6 gms 

Potass citrate (neutral) . 240 gn 28 gms 

Water 20 o/s 1,000 0 c g. 

Use equal parts of each If prints arc pinkish m the highlights, 
use more ciirato m tho A 01 B solution 


Platinum Toning. 

Not for Qaihght VrmU 

Potass chloraplatimto . .. 12 gia. 0 8 gm. 

Morcu no cbloude. , .. . 6 grs 0 4 gm. 

Curio aoid . . . . . .54 grs. 3 4 gms 

Water . . . . . . . 6 ozs. 170 c c.s, 


This bath should be made up flush for use from stook solutions 
Gives warm sepia tones, w ith slight staiuing of high lights. For cold 
Sepia tones and absence of btam tng add 30 minims 10 per cent. 
Solution potassium bromide to above Wabh well after toning 


Uranium Toning. 

This old mothod yields lunwn to ieddn>h tone* It intensifies the 
prints, and ilic rchults often pro\c imporm incut 

A. — Uranium nitrate . . . . . 90 grs 10 gms 

Water .. .. . . 20 ozs. 1,000 co.f. 

B. — Potass, ferrlcyanide . . . 90 grs 10 gms 

Water 20 ozs. 1,000 c.o 0 . 

* Use equal parts of A and B, and add 20 minims of glacial acetic 
1 aoid to each ounce of mixture. The prints must be free from hypo. 
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Alter toning wash Id several changes of skU water tiJI the high lights 
are clear Washing m running water will remove the toning in 
patches. Citric aoia (10 grs per or ) or oxalic and (5 grs per os.) 
instead of aoetio is an aid to pure whites 
As a means of rendering uranium toned prints permanent, it is 
reoommendod to fix the t mod prints for fi\i minutes m hypo, J oz $ 
potass metahibulpluti 10 grs water 20 o/s 

Green Tones. 


(H F hmita h formula uttuout cheilu * 1 jnsort «) 


A 

-Potass ferrioamd* 

180 MH 

2 pms 


Water dutii led 

20 / 

100 * ( h 

B 

\ anadiutn chlonde stock sol ition 
hernc animormm citi Uc {//nit 

3} drh 

4 c c 8 


SCT.lt s) 

15 grs 

1 pra 


Soda c trat neutral (MertU; 

?A L/S 

2b / ms 


Amni mum (hi ride 

96 gM 

2 gmp 


Hydrochloric acid, strong jure 

1A 076 

14 < c s 


Watoi d ib till d 

10 ( /H 

100 ccs 


I ho stock \anadium r lution is made b 1111x114 1 </ of uumdiurU 
chloride is purehastd (Mcwk h Fyrup\), \ 11 lv 5 drums (12 c c ft ) o| 
strong h>dro(biori( und aid then nddir^ di tilJid waltr to raftl# 
2 ors 90 minims (62 r f s j in ill 

In making up the, B soluti >11 first add the Jndiorhlom acid to the 
vanidium soJuti >n Jhtndi s J\r tin finuutntlr w rla c itr&te, and 
ammonium <hl >ri<l( in Uic 10 o/s (100 c h ) wat r ai d mix tin two. 
Solution sh 1 U 1 I ( dull inauxe hliu not ucn until miytd with A 
Both A and B solutions will kf p hr m 1 th at hast 
To mix the toning solutim tiki 1 pan A with 4 plits water and v 
separate! v , 1 p irt I w ith 4 p irts water I lie twr weak m lutiona when 
mixed togr thcr ft rm the t tier 

Prints tone in from 4 to 8 minutes R^ck fcnhtuitly then wssli ift 
5 change a of water each of 2 minutes ^ivt a lath of hydrochloric acid 
(1 part m 50 pails \w*cr) for 2 xmnutc tnd hmtllv wash for 15 
minutes m 7 or 8 changes of water 

Prints should be rf th* rrdinar) depth the grt<n t< no is per- 
manent 

Blue Tones. 

10% solution ferric ammonium 
citrate . . » , . . .. 2ozs 10 e c s 

10% solution potassium ferri- 

cyanide . 2 ozb 10 0 c s 

10% solution acetic acid . . 20 ops 100 c c s. 

The well-washed prints are immersed in this bath until the detirs 
tone is given* Then well wash until high lights aro clear* This hat 
Intensifies the image. 
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Gold Toning. 

This process considerably improves the colour of greenish or rusty 
black prints, and if allowed to act for some time bluish tones are 
obtained. 

Ammonium suJphocyanide . . 30 grs. 2 gms. 

Chloride of gold . . . . . . 2 grs. 0-13 gm. 

Boiling water 4 oza. 110 c.o.s. 

Uho as soon as cool. Plaoo the wet print face upwards on a shoot 
of glass, squeegee into contact, blot off superfluous moisture, and 
paint the above bath on with a broad flat brush; when tho desirod 
tone is rea hed wash well and dry. 

* * • * * 

Practically all the above toning solutions can be employed for 
lantern plates. 


Line Drawings from Bromide, Gaslight, or 
P.O.P. Prints. 


After outlining the subject in waterproof Indian ink, bleach out 
the image in— 


Thiocarbamide 240 grs. 25 gms. 

Nitric acid.. .. .. .. 4drs. (<!.) 25 o.c.s. 

Water . . . . . . . . 20 ozs. 1,000 o.c.s. 


Or in— 

Iodine sol. (10 pur cent, in potass. 

iodide sol.) 30 minims 

Potass, cyanide (10 per cent. sol. 

in water) , . 5 minims 

Water 1 oz. 


6 c.o.s. 

1 c c. 

100 o.c.s. 


THE CARBON PROCESS. 


Procedure.— -Tissue, i.e., paper coated with a mixture of gelatine and 
"pigment colour, is made sensitive by immersion in bichromate solu- 
tion, dried, and printed under the negative by daylight. As tho colour 
of the tissue bides the effect of light, the printing is done by aid of an 
aotinometer. 

The effect of tho light is to render tho gelatine insoluble — deeper 
down into the tissue, the greater the action. M Development ” consists 
fn dissolving out in warm water the tissue which remains soluble. 
As a skin of insoluble tissue is formed over the whole top surface of 
the print, the coating is first transferred (face down) on to a fresh 
support. To do this, the exposed tissue is soaked in cold water along 
: with a Bheet of (gelatine-coated) transfer paper, the two squeegeed 
together, put under pressure for about 20 minutes, and then placed in 
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hot water. The original support of the sensitive surface is stripped 
off, leaving tho tissue with its face (the insoluble side) on the transfer 
paper. The soluble gelatine can be then dissolved away (development), 
oarryingthe pigment with it, and the priuts are finally passed through 
an alum bath, washed and drud As this transference of the print to 
a new support causes the picture to appear reversed as regards 
right and loft, it is necessary (where this is an objection) to transfer 
first on to a 4 4 temporary support,' " and from this again on to the 
‘‘final support ” for development. 

Sensitising: Solutions. 

Potass, bichromate . . . . 1 oz. 35 -50 gms. 

Wator 20-30 ozs. 1,000 c.c.s. 

Liquor ammonia (0 880) . . . . 60 minims 6 o.a.s. 

A longer immersion in the wcakor solution is practically equal to 
a shortor one in tho stronger bath. 

If the tissue is squeegeed on a gl&Bs plate after sensitising, the degree 
f squeegeeing (light or heavy) also modifies its sensitiveness by remov- 
ng more or less of tho solution. If tho tissue be squeegeed on to a 
orrotype plate, and allowed to dry upon it, the drying may be done in 
the light of an ordinary room. The face of the tissue is then protected 
from light, dust, and injurious vapours. 

Tho following has been recommended : — • 


Potass, biehromato .. .. 1 oz. 20 gms. 

Water 50 ozs. 1,000 c.c.s. 

Citric acid i oz. 5 gms. 

Liquor ammonia q.s. to change tint of solution 

to lemon yellow. 


This bath is suitable for thin negatives, i.e ., those lacking in 
contrasts, and the tissue sensitised in it will keep longer than that 
sensitised in the former solution. The tissue, however, is much less 
sensitive, and with vigorous or contrasty negatives, such as are best 
suited for carbon work, it is apt to yield prints that aro hard, through 
the washing away of the more dolic&te tones in the development. 

Fixing or Hardening Bath. 


Alum 1 oz. 50 gms. 

Water 20 ozs. 1,000 c.c.s. 


Waxing Solutions. 

For Gaboon Prints, on for Removing Collodion Films. 

No. 1.— Beeswax 20 grs. 10 gms. 

Bonzolo rect. No. 1 . . . . 4 ozs. 1,000 o.c.s. 

For Flexible Supportb (Autotype). 

No. 2. — Yellow rosin 180 grs. 42 gms. 

Yellow beeswax .. .. 60 grs. 14 gms. 

Rectified spirits of turpentine 10 ozs. 1,000 o.o.s. 
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Gelatine Solutions. 

Per transferring carbon pictures from flexible support to ivory, opal, 
glass, &c 

Nelson's No 1 gelatine . . . 1 os 50 gmq 

Water . 1 pint 1,000 coa 

Chrome alum, dissolved in 2 o&n 
(100 o c s.) hot wator . . 12 grs 14 gm 

For coating drawing papers for the single transfer process — 
Nelson's No 1 golatine . . 1 o/ 50 gms 

Water . . 1 pint 1,000 cos 

Chrome alum, dissolved in 2o/s 
(100 ccs) watt r . . 20 grs 23 gms 

Apply with a brush 

Kote- In adding a solutt u of rhromc alum to one of grlatine, 
both solutions should b» at a fairly high temperature, 130 degrees to 
160 degrees F 

SlBSTIULUM 3 011 CmUIOn TftANbl Altr NLIF 8 
Nelson s No 1 golatine . . 5 oz 37 gme 

\\ ater • 20 ors 1,000 o.c s. 

Potass bn hromate 12 gra 1 4 gin 

Wi II * ltanod plates are coati d with this and dried, when they are 
fully exposed to light, wbi h will rtndor tko coating insoluble 

lo Ri mom Bkhkoma l Stains from Fiv i i<s Naiis 
Apph dilute ammonia to the parts until the stains disappear, then 
well wash the bauds with warm water arid soap 


THE OIL PROCESS. 


Procfidu?f — OeWii no i oat tfl pap« r i» sensitised with bichromate, 
©tinted under the nogati\o and trotted m cild wator The faint 
imige his the powoi of fixing groas> ink This is applied with a 
bruRh usiilK a ontuatin or hipprt^mg puts of the subject at the 
Workei s disiuoti >n 

Double tiunsfor papei*^ as used m the carbon proems or othor papers 
(go!a>mo coined) sold f n the puip si iro siusitMcd m a solution of 
bichromate of potash of A per cunt string h is for carbon pi mtmg. 
The citru acid sensitisor givon above under 1 Cuotu' is xcry suitable, 
but the most sitisfacfcoif method ou the whole is t!u use of a quick 
drying spirit sensitisor 

Spirit Sfnsitisi r 

, (Dew n hy ) 

threpare 6 per cent aramomum bichromate by dissolving 1 J ozs. of 
ihia aalt to 25 ors. of water 

To make fcho sen^itiser mix at time of use — 


Stock bichromate solutiou 1 part 

Alcohol, pure, 90^ 8 parti 
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Dine sonsitiser Is applied with a flat hog- hair brush, about ] os, 
serving for six 10 x, 8 sheets of transfer paper. 

The paper dries m about 18 minute*, and is printed under the 
negative until it shews a brown image ah in the platinum printing 
process. The detail should show m the high lights It m then soaked 
in several changes of water to remove the vll<m bichromate (about 
20i»mutos), and then soaked for a further tune (in a dish of wator}, 
depending on the tirickm ss of the geUtiue coiling An average tuner 
is 30 minutss , 2 to 3 houia for more liMivily coated papois. Tbg 
temperature of the water should be betwi cm C5 ami 70° F , and should 
be kept steady by placing the dish m u pluu* at t hi temperature. The 
print can be pigmented forthwith, or diicd foi pipncnlmg later on. if 
it is dried it requires about an hour's soaking m water at 65” to 70° F. 
to bring it into the best condition \>r pigmeulmg 


THE BROMOIL PROCESS. ' 


In this form of the oil procens a bromide print or enlargement Is, 
treated so as to remove the imago and at thn s um time bring the print 
into the junto condition <m that pi educed hv exposure of sensitised 
paper in the oil process. 


C. Welbornc Piper’s Formula. 


The bromide enlargement must bo fully exposed and developed, 
using a slow-acting amidol devolopnr tor preference, and it must 
be thoroughly fixed, washed, and dried. It is then bleached 
in— 


Ozobrorao solution . . 
Potash alum, 10 solution 
Citric acid, 10% solution . 
Water to make 


4 parts 
4 parts 
1 part 
20 parts 


It is w&shod and then immersed in s'llphprm ac id (1 part to 10 
water) for from 2 to about 5 minutes, again washed by boakn g for a 
few minutes, and theu fix* d for 2 or 3 minute** lu- 
ll} po 2 ozp. 

Soda sulphite Aor 

Water to make . . 20 ozn \ 


After this it is washed again and thoia pigmented like an ordinary^ 
oil print. The solutions and washing water used should not be undet^ 
GO deg or over 70 deg. F., and the preparation of the print should uq$ 
occupy longer than 20 minutes. 

The ozobrome solution used is that specially supplied for bromoil by 
the Ozobrome Company. 

The above is the prooeos originally published by Mr. Wol borne Piper*,; 
and is still as reliable a method as any. For alternative bleachers, 
Which have been proposed, see “ Epitome of Progress/* B J.A., X9jHb 
p. 618; 1910, p. 571 ; 1911* p. 587 ; 1912, p 628 , 1913, p.672; 1914, p r * 
671* and 1916, p. 490. j 
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Pigmenting Oil and Bromoil Prints. 

The brush chiefly used is the pied do bicbe, or hare's foot, of dome 
shape (Fig. 1). 

In dabbing on pigment, rest elbow on table, press bristles at too of 
brush first on papor, ami bend and spread a little before heel comes 
down (Fig. 2;. 



Another touch is to hold brush lightly between first two fingers and 
thumb, lower brush on to print, and dab four or fix o times a second , 
tho bru-di hardly leaving smface (Fig. 3). 

Or bold brush (firmh) lower down (Fig. 4). 

And apply vigorously, with slight dragging action, from heel to toe 
for strong e fleets (Fig. 5). 

In “hopping,” hold brush on wire and apply in taps, coming an 
inch or so from print each stroke (Fig. 6i , lightens light and 
strengthens dark tone^. 


PLATINUM PRINTING. 


In the platinum process, paper is coated with a mixturo of sensitive 

* iron (forrio) salts with which aro platinum salts. By exposure to light 
the ferrio salts become reduced to ferrous salts, and then are able to 

‘ reduce the platinum in the paper as a black or sepia deposit, forming a 

• .highly permanent print. The “developer” in which this takes plaoe 
>4e a solution by which the ferrous salts are brought into a soluble 
■ State. The developer is used hot or cold, according to the nature of 
‘ the papas and the kind of tone required. 
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Sensitlaers for Cold Bath Papers (HAbl). 

Stock Solutions. 

Standard Iron Solution —In glass measure about 3 Ins. diameter and 
12 ins. high (marked to show a volume of 85 o.c.s.) place 52 gms. 
powdered iron ammonium alum, and add about 20 o.c.s. ammonia 
(0 880) and 20 c.c.s. water. Stir up bho alum powder with a gloss rod, 
and allow to stand several minutes, with frequent shaking, The 
whole should smoll slightly of ammonia; if it does not a little more 
is added. The measure is then filled with water, the precipitate of 
ferrio hydroxide stirred up, the glass rod removed, and the ppt, left to 
settle. The clear liquid is poured off, fresh water poured on, and the 
stirring and settling repeated until tho solutiou no longer oolours red 
litmus-paper blue. Powdered oxalic aoid (21*5 gms.) is then dusted on 
the ppt., .after pouring off the last washing water, and (in yellow light 
from this point) stirred in until the mixture clears. It. is poured into 
a 100 o.c. measure, and diluted (with rinsings from tho cylinder) to 
100 c.c.s. Process occupies throe to four hours. 

Lead Iron Stock Solution. — Dissolve lead acetnto (10 gms.) in warm 
water (100 c.c.s.), and add oxalic acid (4 gms.) dissolved in a little 
water. A white precipitate of lead oxalate is produced, and is filtered, 
washed, and shakon up, with Standard Iron Solution in proportion of 
1 gm. per 100 c.c.s. Finally, filter. 

OxaMc-Oelatine Solution. — Soak gelatine (2 gms ) in water 
(20 o.c.s.), and addoxAlic aoid (J gm.). Wann before use. Keeps only 
a day or two. 

Stock Platinum Solution . —Potash chloroplat irate, 1 gm. ; water, 
6 c.c.s. 

Mercury Citrate Solution . — Dissolve yellow mercuric oxide (1 gm.) 
in water, 20 o.c.s. ; oitrio acid, 5 gms., warm and filter. 

Senkitiseks. 

The quantities are for a 20 by 30 inch sheet. Water is added for 


medium (2 to 3 c.c.s.) and for rough (3 to 8 o.c s,) papers. 

A. — Lead-iron solution 4-5 c.c.s. 

Stock platinum solution 3 c.c.s. 

For black tones on golatino-Bized Rives papers. 

B. — Lead-iron solution 4-5 o.c.s. 

Stock platinum solution 3 c.c.b. 

Oxalic-gelatine solution . . . . . . 1 c.o. 


For blue-black tones on arrowroot-sized papers. 

For more brilliant prints 5 to 10 drops of 10% solution of sodium 
ohloroplatinate are added to either of the above. 


5epia Paper Sensitisers. 

Hot Development. 

Standard iron solution 

Stock platinum solution 

Mercuric chloride (l in 20 eolation) . . 
Sodium chloroplatmate (10% solution) 


6 c.c.s. 

4 c.c.s, 

0*2 to 1 c.o. 

2 to 10 drops* 
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Cold Development. 
Btandard iron solution .. 

Stook platinum solution 

Meroury oitrate aolution 

Sodium chloroplafcinate (10% aolution) 

For nugh papers 2 to 4 c.o.s of water are added 


8 c.o.s. 

4 o.e.s. 

1 to 4 o.o.a. 

2 to 5 drops. 


Procedure m the Platinum Prows Prints are developed b\ floating 
for from lb gerunds to 1 minuti on a bith, the (hiof chemical in which 
ig ahvaNg potash oxalate Without willing they are placed m a 
bath (No. 1) oi 1 m 80 pun tndrodiloiu acid feu 5mmut<b, mto a 
second bath for 5 minutes, a uri into a thud, and are then washed in 
running water for 15 minutes r J line in all, about half an bout. 


Cold Bath Developers. 


Potass, oxalate 

Potass phosphate.. 

Water 

2 OZ8 

1 oz 

20 ozs. 

100 gms. 

50 gms. 

1,000 o.c.g 

For Sepia Tum s on Coi d 

B*tii Black 

Paper. 

A. —Potass, oxalate 

Watoi 

2 ozs 

15 ozs 

20 gms 

150 o c s. 

B — Potftgb. citrate 

Citrio acid . 

Mercuric chloride. 

Water 

160 grs. 

2b0 grs. 

95 grs. 

15 ozs. 

23 gms. 

39 gms. 

14 gins. 

1,000 o.e.s. 

Equal parts of A and R, Ubed slight!) warm. The prints aro after* 
varda fixed iu acid baths of ono third the usual strength. 

Anothei Formula. 


Prepare the following solutions — 



1.— Potass, oxalate 

Distilled wator 

4 ozs. 

16 ozs. 

250 gms. 

1,000 O.O.S. 

2. — Cupric ohlorido 

Distilled wator 

124 grs. 

8 O AS. 

35 gms. 

1,000 o.c.g. 

3.- Merourio chloride 

Distilled water 

1 oz. 

16 ozs. 

62 gms. 

1,000 o.e.s. 

4. *~Load acetate 

Distilled water 

32 grs. 

4 ozs. 

18 gmg. 

1,000 c.o.g. 


Mix 12 parts of No. 1 with 4 parts No. 2, then add 4 parts No* 3 
and 1 part No 4, and heat tiU the precipitate first formed is redig- 
v , wived. The solution should be heated to 175 degrees F, f and the 
prints developed in it ra the usual way and treated to the usual add 
l deatiug baths, then immersed in ammonia solution (about 10 minim# 
»V £*? os*) for 5 minutes, and washed and dried. 


« - ^ 
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Developer tor Sepia Paper. 

Hot Bath. 

Potass. oxalate .. . . . . 2 ozb. 100 gnu, 

Potass phosphate,. ,, lp/ 50 gins. 

Oitrio Sod 180 grs, 20 g mb. 

Potass chloride 90 gre. lOgms 

Water 20 or* 1,000 cos. 



Various Platinum Formulae. 

Hi covx utNo Kxj ospd Piums 

Immorbe for about two minutes in the oxalate developer. Transfer 
for ono serond to a bath of 1 to 20 liydroohluric acid Return to tbe 
devolopor, and treat as usual. 

Intenbifier Foit Pi uiu«uit Prints 

A Sodium formate . . .45 grs. 100 gins 

Water 1 or. 1,000 c.c.s. 

B — Platiuum porrblonde . . . 10 grs. 1 gm. 

Water . 1 oz. 45 c.c a. 

Add 15 minims each of A and B to 2 o/s. of watei (3 o c a. to 100 

ten) 

Hi. storing Yillowmi Prints. 

Shake up bleiohmg powder with about five times its weight of 
water, pass through a sieve, and to tho portion which passes 
through add a little weak hydrochloric add— enough to give the 
mixture a faint chlorine smell Thu solution removos the yellow (iron) 
stain from platinum prints 

Ci waning Soiled Prim ra 

Alum (one teaspoonful) Is dissolved in about 8 ozs of water, and 
mixed in a basin with a handful of Hour to a cream Like consistency 
This mixture is applied to tho platinum print with a soft brush, and 
washed off in running water 


Platinum Residues. 

Exhausted developers— and the acid baths if in qu itiLiiy are 
mixed in a large jar, with zinc and hydrochloric acid Spirits of salt will 
do). A dirty chalk liko precipitate is accumulated, and the clear 
liquor is thrown away. The platinum is precipitated In the mud, and 
the latter, when enough has accumulated, Is seut to tho refiners, after 
being drained from water as much as possible on a linen doth. 

Waste prints, clippings from paper, etc*, should be sent as they are 
or burnt to an ash In a place free from draught, such as a biscuit tin 
with a row of holes about half way up. They should not be mixed 
With the wet residues, as the two require different treatment for the 
dptotfiop pf thematgl. 
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IRON PRINTING PROCESSES. 


Ferro- Prussi ate Sensitiser. 


This forro-prussiato or “ blue ” paper gives prints of Prussian blue 
eolourfrom ordinary (brilliant) negatives. Prom line drawings, plans, 
etc., it supplies copies in white lines on a bluo ground. 


A. — Ferric ammonium oitrato 

(groan)* 110 grs. 

Water 1 os. 


B. — Potass, ferricyanlde .. .. 40 grs 

Water 1 oz. 


250 gms. 
1,000 c.c.s. 

90 gms. 
1,000 c.c.s. 


Mix in equal parts, keep in tbo dark, and filfcor just before use. 

The sensitiser is applied with a brush or sponge. The paper is 
printed until the shadows bronze, and is “ developed n simply by 
soaking in one or two changes of plain wator. 

Solution for Writing Ti/tes on, removing blue lines from, blue prints, 
etc.— Potass, oxalate, 75 grs. per oz. ; 170 gms. per 1,000 c.c.s. 

Brightening the Colour —Bluo prints aro improved in colour by a 
final bath of 2j per cont. alum solution, 3 per oent. oxalic acid,* or 
1 per cent, hydrochloric acid. 


The Kallitype Process. 

Paper, sonsitisod as below, is printed to a semi visible image, like 
platinum paper. It yields prints from black to sepia, according to the 
developor. If priuts are fixed in a mixture of hypo and ammonia, the 
results appear to be permanent. 


Sknsitisi-.r. 


Ferric oxalate \ Merck pure and 
fresh) 20 ( ,u sol. . . 

Ferric potass, oxalate, 1 : 16 sol. 
Oxalic-ammonia sol. as below 
Potass, bichromate, 1 : 16 sol. 
Silvor nitrate 


1 oz. 

J oz. 

30 minima 
4 drops 
36 grs. 


The oxalio-ammonia solution is : — Oxalic acid, 240 grs. ; ammonia, 
* 880 , 100 minims ; water, 4 ozs. 


Paper thus sensitised yields prints of full gradation and half-tone 
from ordinary negatives, such as priut well in P.O.P. For fiat 
negatives further bichromate solution may be. used in the developer. - 


* If the ordinary brown citrate be used, the formula should contain 80 grs. 
(IW gras,), and the ferrioyr iide should be increased to £0 grs. (1J7 gms.). 



1016J 


AND PHOTOGEAPHEB’S DAILY COMPANION. 


627 ^ 

•'i 

Developers. < 

For Black Tones. 


Borax 2 ozs. 100 gins, 

Rochelle salt 1A ozs. 75 gms. 

Water 20 ozr. 1,000 c.c.s. 


Potass, bichromate sol. (1%) .. 15-18 drs. 90 115 o.o.s. 


For Purple Tones. 


Borax A oz. 

Rochelle salt 2 ozs. 

Water 20 ozs. 

Potass, bichromate boI. (1%) .. 15-18 dra. 


28 gms. 

100 gms. 
1,000 c.o.fl. 
90-115 c.c.b. 


For Sepia Tones. 

Rochello salt 1 oz. 50 gms. 

Water 20 ozs. 1,000 c.c.s. 

Potass, bichromate sol. (1 %) .. 8 10 drs. 50-60 c.c.s. 


Prints are allowed to remain in either of tho above developers for 
from 15 to 30 minutes. 


For Black Tones. 


Sodium acetate 3 ozs. 150 gms. 

Water 20 ozs. 1,000 c.c.s. 

From this developer prints must be passed into a bath, of potass, 
oxalate (15 %) before fixing. 


Fixing Solution. 

Hypo 1 oz. 200 gms. 

Ammonia (0*880) .. . . .. 120 minims 12 c.c.s. 

Water 20 ozs. 1,000 c.c.s. 

Prints are left in this for at least 10 minutes. 


Sepia Paper. 

This process and the single-solution sensitiscr given below may be 
used for printing from ordinary negatives, but tho results are deficient 
in gradation Roth arc excellent for making duplicates of plans, ct.c. f 
and give a copy in white lines on a brown ground from an ordinary 
tracing. This copy may be used as a negative for preparing further 
44 positive " copies. 


A. — Ferric ammonia citrate (green) . . 
Water 

110 g rs. 

1 oz. 

250 gms. 
1,000 c.c.s. 

B— -Tartaric acid 

Water 

18 grs. 

1 oz. 

40 gms. 
1,000 c.c.s. 

C. — Silver nitrate 

Wfttor 

45 (?r«. 

1 oz 

100 gms. 
1,000 0.o,$. 
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D.— GelAtino 30 grs, 70 fins. 

i Water . . . . . 1 os. 1,000 6<e.s. y 

Equal parts (say 1 oz of each) of these solutions are mixed as 
follows ~D is rendered just fluid on a water bath, A and B added, 
And lastly 0, a few drops at i time The prints are fixed in 1 50 
hypo 

One-Solution Sepia Sensitiser. 

Silver nitrate . . 55 grs 3 5 gms 

Water ... 4 5drs 15 20 c c s. 

Add ammonia drop by dLop mst to re dissolve the white precipitate, 
tnd then a little sulphuric (or citric) aoid just to remove the od ur of 
unmonla Then add — 

Ferric amnnnlum citrate (green) 40 gra 2 5 gms 

Water . • . . , 6 drs 25 c o s 

This solution keeps in the daik, and is used like the four-solution 
mixture 


Pellet Process. 


The PoIU t pro is f< 
ordinary tiaung it 1 1 


( pi s of lim diawingi only From an 


A — Pure gum arable 
Water 

B*— Ferric ammonium citrate 
Water 

C Ferric chloride (cry fCalhscd) 
Water 


- lim s on i 

white girund 

4 07<? 

200 gms 

20 ozs 

1 000 o c s 

10 07S 

500 gms. 

20 o/s 

1 000 c c.b 

10 ozs 

500 gms 

• 20 ozs 

1 000 oc s 


Add 8 vols of li, then 5 vols of C to 20 vols of A, m small doses 
With constant stirring 

The prints aro developed on 10 per cent solution of potass ferro- 
oyanide and "fixed m 1 25 rulphunc acid (specific gravity 1 84) 


The Ferro-Gallic Process. 


This process is for line drawing only It gives *i copy, m bluish- 
black lines on a white g ound, from au ordinary tracing 

Gum arabio . 60 grs 135 gms 

Warm water . . . 1 oz 1,000 o o s 


When dissolved add the following tu the order given — 


Tartauc acid 

Salt 

Ferric sulphate . . 

Feme ohlonde . . 

The developer for the prints is 
tth; water, 80 parts. 


8 grs 18 gms 

. 36 grs 81 gms. 

. . 40 grs. 90jgms. 

.. 00 grs 135 gms. 

-Alum and gallic acid, 1 part of 
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MOUNTANTS. 


Starch Paste. 

Pare starch is mixed with a very small proportion of cold water to N r 
form a vorj btiff mass* It should be so stiff that it is stirred with difhoulty* 
Porfeefcly boiling water is then poured in about 1? o/s. for every ounce v 
of starch. On stirring, the mixture will jollify without bt»wg boiled i 
but if it does not it is brought to the boil, (Doled, the skm taken off, 
and the paste used on day of making. 


Gelatine. 

For mounting pints uithout c<kI hn<j. 

Nelson's No. 1 gelatine .. 4 i ?% 50 gms. 

Water ... 1C 07s». 200 c.c.s. 

Soften the gelatine m the water, Iiqutfj on tho water bath, and 
add a little at a time and stirring rapidly - 

Methylated spirit . . .5 0 /i«. 30 o.c R, 

Glycerine ... * 1 o/. 6 c.o.fe. 

The mouiitant Is used hot. A piete of ground glass is dipped in 
hot water, drained, and tho mountmt brushed oxer. f i ho print U 
then laid face up on the pasted surfuee and nibbed gently fn contact 
with a piece of paper, being then removed and preyed down on its 
mount. 

Dextrine Paste. 


l>cxtrine best white 
\\ ater at 160 F 
Oil of wintorgroen . . 
Otl of cloves . . 


2 i lbs 3 ,400 gins 
80 o/*- 2,550 cch 

15 ii Hums lor 
l r > minims 1 c r 


Place the water in a vessel standing in a 1 irgcr vessel of water kept 
to within 1° of 160 F btir lu the dextrine slowly and wh* nit has 
all dissolved add the two prtHprvativo oils, stirring all the time Then 
allow to cool pour into bottles, and eoik. Put aside in u cool plaea 
for a week or two for the mixture to congeal to a fum white /Uiooth 
paste 

Starch -Gelatine. 

A. — Bermuda arrowroot . . . . 8 ore 2C0 gms. 

Water 4 ozs 100 e c s 

B —Nelson’s No. 1 soft gelatine . . 360 grs 10 gms 

Water 64 o/s. 800 ecu 

The gelatine is first softened m the water and A and B are then 
mixed together and boiled for a lew minutes. To the cold mixture art , 
Stirred in— ^ 

Methylated spirit . . 5os«. 250co,$» 1 

Carbolic add (liquid) , . . . 25 minims 3 c,o.S 

this It h good cold paste, which sticks and keeps fairly **)!< * 1 
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Liquid Gelatine. 

Gelatine 1 oz. 100 gms. 

Water .. . . .. , . 6 ozs. 600 c.c.s. 

Chloral hydrate 1 oz. 100 gme. 

Tho gelatine is dissolved in the water by aid of heat, and the 
chloral hydrate added. After digesting for a short time the adhesive 
liquid is neutralised with a little sodium carbonate solution. 


Gum- Dextrine. 


Picked white gum Arabic . . A oz. 65 gms. 

Dextrine . . . . . , . . 2J ozs. 280 gms. 

Liquid ammonia 4 drops 50cc.s. 

Carbolic acid 1 dr. 15 c.c.s. 

Water 8 ozh. 1,000 c.c.s. 


The gum is powdered in a mortar and mixed intimately with the 
dextrine, and rubbed with 2 ozs. of water until a smooth mixture is 
obtained. The remainder of tho water is added, and the whole 
boiled for 10 minutes. Tho ammonia and carbolic acid are added 
when cold. This mountant keeps well for months, and is smooth in 
working and of groat adhesiveness. 


Shellac Mountant. 

A strong solution of shellac in methylated spirit, or, hotter, rectified 
spirit, is thinly applied to both mount, and print, and the two coated 
surfaces quiokly rubbed into ooutaot. A good method of fixing prints 
to thin mountB in albums, oto. 


Affixing Paper to Metal. 


Tragaoanth 

3 ozs. 

Gum arabic 

12 ozs. 

Wator 

50 ozs. 

or — 


Gum arabio 

1 oz. 

Aluminium sulphate 

45 grs. 

Water 

10 ozs. 

Mounting on Glass 

(Opalines) 

Kelson's No. 2 soft gelatine 

2 ozs. 

Water 

20 ozs. 


60 gmB. 

240 gms. 
1,000 c.o.8. 

100 gms. 

10 gms. 
1,000 c.o.8. 


30 gms. 
300 c.c.s. 


The gelatine is soaked in the water, and liquefied by standing the 
vessel in hot water. The solution is thinned down until nearly as thin 
at water. Print and glass are immersed, removed together, and 
squeegeed together with flat rubber squeegee. 
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WORKING UP, COLOURING, 
ETC., PRINTS. 

Lubricant for Burnishing: Prints. 


Powdered Castile soap .. .. 20 grn. Smut. 

Aloohol 10 oss, 1,000 o.o,i. 

Encaustic Paste. 

Punfled beeswax .. SO porta 

Oil of lavender . 30 parts 

Benzole 30 parts 

Gam elemi . 9 1 part 


Babkett’b Formula. 

To the contents of a 2d. tm ok Globe poltsb add 1 osr. best olive oil 
and 1 oz. terebme. Apply with soft cloth and polish. 

Preparing Prints for Colouring. 

P O P.’s and Glossy Bromides. 

Bub the prints lightly with a tuft of wool slightly moistened with 
artist’s purified ox-gall If they have boon lubricated before 
burnishing apply previously a little aloohol in the same Way. 

Collodion Prints 

Fluid extract of quiilaia . . . . X dr 5 o o s. 

Water 1 oz 40 c c.a, 

Aloohol . . I oz. 40 o o s 

Bromides. 

For Water Colouring 

Apply ox-gall as directed for P.O.P., or prepare ts di rooted 
below for pastel work. 

For Oil Colouring. 

If the surface is clean no preparation is needed , U otherwise give a 
wash of gum, starch, or gelatine, or prepare with pumice powder. Also 
light drying oil (from the artists' colourman) may be rubbed over with 
a soft of wool or the fingers It dries in about twenty-foar hoars, and 
leaves the surface of the bromide ready for painting. 

For working up in pastel or black and white, apply fine pupal ce 
powder with a tuft of wool, and remove with another pieoe of wool or 
a duster. 

Fixative for Crayon and Pastel Work. 

A.— Hutto 24 gra. lfi gm. 

Amyl imtet. .. .. .. 3 om. 65 c c.«. 

DltooTr. by uritat'oD, »id ill jw to stud wno bo in before um>, 

37 



632 THE BRITISH journal photographic ALMANAC, {1616 

£.— Celluloid (film clippings free from 

emulsion will ao) . . . . 7 grs. 0*45 gm. 

Amyl acetate • . 3 ozs. 85 c.©.s. 

DinolTe by agitation. Mix when both are dear, and keep in tightly- 
oorked bottle. Apply with spray diffuser. 

Colouring: Prints with Dyes. 

Dissolve the aniline colour (Id. packets of dye will do) in a suffi- 
cient quantity of water (from J to 1 oz. to a Id. packet), and for 
glossy prints add a little gum. If the work effects the gloss when 
finished, rub the print over with a piece of wool slightly moistened 
with a solution of wax in benzole. 


Colouring Prints with Artists’ Water Colours. 


The following are suitable colours for bromide enlargements, 
platinum, and oarbon prints. The colours in ordinary type are 
permanent ; those in italics are more or less doubtful exoept under 
special preoautions against exposure. Those marked* are trans- 
parent. 


•Alizarin Scarlet. 
Flesh Tint, No. 1. 
Flesh Tint, No. 2. 
Flesh Tint, No. 3. 
'Indian Bed. 

•Rose Madder. 
Venetian Hod. 
Vermilion. 

•Antwerp Blue. 
Cobalt Blue. 

•Fronoh Ultramarine 
Indigo. 


•Prussian Blue. 

• Drown Pink. 
•Burnt Sionna. 
Cadmium Yellow. 
Chrome Lemon 
Chrome Orange. 
•Indian Yellow. 
Naples Yellow. 
•Raw Sienna. 
Homan Ochre. 
YolloW Ochre. 
Emerald Green. 


• Hooker's Greeti t No.2. 
Terre Verte. 

'Brown Madder . 
Payne's Grey. 

Raw Umber. 

Sepia. 

* Vandyke Brown . 
Ivory Black. 

Lamp Black. 

Chinese White. 


Colours for Air-brush Work. 


The following is a list of the most useful colours for air-brush 
work : — 


Blano d’ Argent, No. 2. 
Burnt Sienna. 

Burnt Umber. 
Charooal Grey. 
Chinese. White. 
Chrome Lemon. 
Chrome Yellow. 
Chrome Deep. 

Chrome Orange. 
Cologne Earth. 
Emerald Green. 
Indian Bed. 


Lamp Black. 

Light Red. 

Mauve. 

Naples Yellow. 
Neutral Tint. 
Permanent Crimson. 
Permanent Green. 
Permanent Scarlet. 
Prussian Blue. 

Raw Sienna. 

Raw Umber. 


Ultramarine, Light. 
„ Middle. 


„ Deep. 
Vandyke Brown. 
Vermilion. 

Yellow Oohre. 

Brown Madder. 
Emerald Oxide of 

Chromium 
Indian Yellow. 

Sepia. 
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Spotting Bromide Prints* 

Mis together Payne's grey and Indian ink (the colour should match 
that of the film). 

Spotting P.O.P. Prints. 

Add a little carmine to the above. When mixture is dry (on the 
palette) work in a strong solution of gum, rubbing the brush one way 
only, to avoid making air-bells. If the prints are to be enamelled or 
glased by stripping after spotting, then artists' oil colours with benzole 
in which gum dammar has been dissolved, or water colours, may be 
used with shellac water varnish. (See “ Negative Varnishes.") 

Colouring from Behind (Crystoleum). 

The print (which should be albumen) is mounted with a warm 
solution of : — 

Hard gelatine 20 grs. 45 gms. 

Water 1 oz. 1,000 c.o.s. 

containing a little salicylic acid to keep it. Or with a cold mountant 
made by mixing the above with an equal volume of starch paste. 

Varnish for “ Tbanslucing." 

Canada balsam 5 oss. 100 gms. 

Solid paraffin 2 ozs. 40 gms. 

White wax 2 ozs. 40 gms. 

which is melted, the picture immersed, and the whole kopt as oool as 
possible consistent with remaining fluid. 


COLOUR PHOTOGRAPHY. 


The following are the official working instructions for the screen- 
plates freely in the market at the time of sending this portion of 
the Almanac to press (September 15, 1915) ; - 


The Autochrome Plate. 


SIMPLIFIED METHOD OF DEVELOPMENT. 


Two solutions only are used — developer (used also for re-develop- 
ment) and reversing solution. There is no need to fix. 

Developer— Stock Solution. 


A. — Water, distilled 35 ozs. 

Metoquinone (Quinomet) A oz. 

Soda sulphite, anhydrous 3J ozs. 

Liquor ammonia, 920 9 drams 

Potass, bromide 90 grs. 

Dissolve the Quinomet in warm water (about 100° 
sulphite, and then, when cold, the ammonia. 


1,000 c.c.s. 
15 gms. 

100 gms. 

32 c.c.s. 

6 gms. 

F.), add the 

S7* 
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Working developer : Stock solution, abovfc, 1 p w ; vrafcgt, 4 parted 

For correct exposure, time of development is 2ft minutes exactly f 
then nose end immerse in reversing solution, C below. * 

Where exposure may not be correct, it is best to devolop by ih*8 
following table, allowing of errors being compensated for . — 

For half-plate, place m developing dish 

C XX— Stook solution, A above 85 minims 5 o c s. 

Water 2$ ozs. 80 c c.s. 

Have read) in one measure gftass- 

Btock solution, A above ... Jo/ IS c c.s 

and in anotboi - 

Stork eoluticn, A abtio . .. 1J u?s 45 c *. a 

Those are placed near the lamp, uw or the other quantity of the 
developer bem* quickly added to that in the dish according as the 
plate comes up quiokl) or slowly 

Immerse the plate in solution Gl>, and count the number of seconds 
elapsing before the fust outlines of the image 'appear (disregarding the 
sky) by looking at the plate rapid h without taking it out of the dish 
Immediately these outlines are discernible, pour into the dish either 
15 C.C8 (J 07 ), oi 45 e i s (14 0 / ) ot A whit licvcr may be necessary 
according to the following tabic continuing to count the seconds — 


Appoarauo ft ftutlimb 

Of llllARl 

(dlsrt Raiding akvl 
ttftei limner ion 


Quantity of dr \t »opei A 
to mid on 

Aj>])U*iAnceof Mrit 
outHneb 


Total duration 
of d* u*lm incut from 
iinmeision if plate 


Hocondg 


Minute* Seconds. 

12 to 14 

15 0 c 

s. (A 04) 

1 

15 

15 to 17 

do 

do. 

1 

45 

18 to 21 

do 

do 

2 

15 

22 to 27 

do 

do 

3 

0 

28 to 33 

do 

do. 

3 

30 

34 to 39 

do 

do 

4 

30 

hhetreme ) 40 to 47 

45 c c 

(14 OZb ) 

3 

0 

Wider 




exposure ) Above 47 

45 c c (1J o/s ) 

4 

0 

For a quarter plate use onc-lial/ the abo\e quantities. 


1 

Rf\J 2R*XKG SoLimosr 



tJ* — Fofcaswura permanganate .. 

. . . . 30 gra. 


2 gitn. 

Sulphuric acid . 


.. . . 3 drams 


I0e«cs 

Water 

. 

. . .35 oxs 


1,000 c 0 a. 


ffJFbts solution will keep for a short time, but should not bo need II 
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< iaS|r , 

Immediately the plate I* covered by Use G solution daylight tuny 
be used* Attar 3 or 4 minutes, wash lor 30 seconds in' cunning water* 
In summer it is well to put t be piste, after leaving the C bath, tor 
$ minutes into a solution of chrome alum, Us follows 


Chrome alum 150 grs. lOgme. 

Water 35 ozs. 1,000 o.o.s- 


The plate should be rinsed before placing in the seoond developer, 
or, if desired, it may be dried and redeveloped after a day or two. 

Second Development. - The plate la^htu re-developed In full day- 
light, using the solution which has served for the drat development 
(kept In the dish without special precaution*.). Whou the high- 
lights are completely darkened (about 3 or 4 minutes) the plate is 
washed for 3 or 4 minutes, and immediately placed to dry. Fixing 
is unnecessary unless the plate is intensified. 

PVRO DKVErXH’MKNT. 

The following method, which was that originally advised for the 
development of Autochromo plates, is still preferred by some workers. 
The aoluti&ne are as follows 


Fiesi I)e\kloi*mknt. 


A. A. — Water 

Soda bisulphite solution 

Pyro 

Potass bromide 

. . . . 3) 0£b. 

. . , . 2 drops 

. . . . 45 grs. 

. . . . 45 grs. 

100 c.o.s, 

2 drops 

3 gms. * 
3 gms. 

B.B. — Water 

Soda sulphite, anhydrous .... 
Ammouia -920 

. . . . 3 ozs. 

. ... 3 drams. 

. , . . 4 oz. 

85 c.c.s. 
10 g mv, 
15 c.c.s. 

‘Working developer — 

Water 

A. A 

B. B 

. . . 34 ozs. 

. . . . 3 drams. 

. . . . 3 drams 

100 c c.s. 
10 o.e.8. 
10 c.c.s. 


s 

This developer servos for once only. Time of development (for 
correct exposure), 2J minutes exactly at 6(1 to 65 ,J K. 

Uevkbbino Bath. 

C.— As given above, and used as there directed. 


Second Development, 
D.— Water, distilled 35 oze. 


Soda sulphite, anhydrous |^>z. 


1,000 c.c.s. 

15 gms. 

Dianol (f>iamidophen*>l) ?5 grs. 5 gms* 

After a rapid washing, the plate is placed m the Dianol flJiamido-' 
rhenoll developer D for 3 or 4 minutes. This should bo mty 
armed in a strong light, and continued until the white portions* 
re completely blackened. Over-development need not he feared. 

Thole is no meed for firing the plate after the second develop* 
It only requires washing, drying, and varnishing 
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CONTROLLED DEVELOPMENT WITH PYRO. 


Make a quarter-stronetb pyro Bolution, viz • — 


66 Solution BB 1 part 

Wator 3 parts 


Td make working developer for a half-plate take — 


Solution A. A 3 drams. 10 e c s. 

Solution 66 3 drams. 10 c o.s 

Water 3 o<ss. 80 o c.s 


Ard have ready m a small graduated measure 1} oz (45 o.c s ) of 
6.6. solution, to be added wholly or partly to the bath during 
development, if necessary. 

As soon as tin plate is m the dish, count tbo number oi seconds 
from tbo moment of enteri until the appearance of the liibt out- 
lines of the imago The sky, however, thould not be taken into 
consideration 

It is unnecessary to view the piste by the light of the lantern 
until 20 seconds ha\o olapsed, as wnatovoL bo the degree of exposure 
the first forms will not be ‘etn before 22 seconds 

The number ot seconds elapsing befoio the appearance of the 
image 1 -* tbc guido to the fin (her envelopment of the plate, which 
should be rained out according to the following table - 


Time of first 
appearance of iiuut’c 

(Juantitv of ammonia tjolu 
turn bb, i e , diluted to 
quarlei httength, to he 
adcUd aftci inmj/o appi ai*» 

Total time of 
devtlo) unen t, including 

(not counting 

tunc of appearance. 

Seconds 

C c n 

Minutes 

Seconds 

22 to 24 

None 

2 

0 

25 to 27 

2 

2 

15 

28 to 30 

8 

2 

30 

31 to 35 

15 

2 

30 

36 to 41 

20 

2 

30 

42 to 48 

25 

2 

30 

49 to 55 

30 

2 

45 

56 to 64 

35 

3 

0 

65 to 75 

. 40 

4 

0 

over 75 

45 

5 

0 


The additional quantity of 66 solution must be added when the 
outlines begin lo appear 

Wo seo by the above that, for example, when the image takes 
28 seconds to appeal we odd 8 c c s of 66 solution and oontinue 
development until the expiration of 2 minutes 30 seconds from the 
time the plate was put in the dish. 

INTENSIFICATION. 

If, after the second development, the plate does not show suffi- 
cient contrast and brilliancy , it may be much Improved by 
intensification. 
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This operation may take place at the time of development or be 
delayed, if desired, till a later time. 

Whichever plan Is followed, all traces of the developer must be 
first destroyed hy the following operation : — 


Oxidation, 


Immerse the plate for 10 or IS seconds (utter a wash of similar 
duration) in solution E, composed of : - 

E. Water 35 ozs. 1,000 o.o.s 

Solution 0 (Acid Permanganate) . . 5 drams 20 o.c.s. 

which oxidises any traces of devetopor romaining in the coating, and 
allows proper intensification. Then w:nh the plate for a few seconds 
in running water, 

For intensification prepare the two following solutions. — 


F. Distilled v/ator 
Pyrogallic acid , 
Citric acid .... 
O Distilled water 
Nitrate of silver 


35 ozs. 1,000 c.c s. 

45 grs. 3 gms. 

45 grs 3 gins. 

34 o/.s 100 c.c. s. 

7t> grs. 5 gms. 


For use take : — 


Solution F 3^ ozs. 100 o.c.s. 

Solution G 3 drams 10 c.c, s. 


Immerso the plate in thi3 solution and examine from lime to time 
the increase of intensity. The solution turns yellow little by littlo, 
and eventually becomes turbid It should be used as quickly as 
possible, and rejected when turbidity makes its appearance. 

Usually intensification is complete before this state is reached, but 
should it be necessary to continue in ten d filiation, fresh solution should 
be used after a short wash, a few sneo ’ds m tin* oxidising solution (K), 
and another short wash. 

During intensification the whites of the plain may become yellowish 
(diohrolc fog). AH t races of this disappear m the following clearing 

oath. 

G LEAKING. 

After intensification, wash the plate for a few seconds and place in 
the following solution ( H) of permanganate, containing no acid. Allow 
this to act from 30 seconds to 1 minute : — 

H. Water 35 ozs. 1,000 c.c.h 

Potass, permanganate 15 grs. 1 gm. 

Particular care should be exercised that Solution C (Acid perman- 
ganate) be not mistaken for Solution H (Neutral permanganate). 

Fixing. 

After a short wash, fix for about 2 minuses in an acid hyposulphite 
bath made as foil nv.s . — 


I. Water 35 ozs. 1,000 c.c. 

Hypo 51 ozs. 150 gms. 


Soda bisulphite, saturated solution If ozs. 50 c.o.s. 



* ? 


^%£s * ? m ngmur joc*nAl mmo****^ 

The density of the image should not be reduced by fixing. S Ip#d 
t reduction be found, it is oaueed either by too short second develop* 
t or exposure to too week a light daring second development, 
wl 

Washing. 

A wash for 4 to 5 minutes is sufficient to dear the extremely thin 
gelatine ooatmg of traces of hyposulphite. The plate is then put to 
dry. Xt may be that the whites of the subject still retain a alight 
ilowtah tinge If so, treatment by Neutral Permanganate (solution 


The Omnicolore Plate 

The instructions and formula 1 art tho^c given above for the 
Aptochiome, the same emulsion being used for both plates 

The Dufay (Dioptichrome) Plate. 

Fins r Pi \ l £ Ol Ml XT 

The following developer in roc ommended to the exclusion of all 
other formula — 

Water 35 oss. 1 ,000 c.o s. 

Metol • . . 90 grs 6 gins. 

Sulphite of soda rccryt. tall ibid 2j ozb 75 gms. 

Hydioqmnono , 30 grs 2 gms. 

Potass bromido.. .. . 30 grs 2 gfns 

Ammonia 880 . . 3£ drams 12 c o s. 

(Ammonia at 880 being volatile and liable to lo*s, it is a con- 
venient practice to dilute it on leeeipt with an equal bulk of dis- 
tilled water, and then use double the quantity indicated above.) 

For use take equal parts of the above developer and of water 
This developer is adapted for automatic development, giving images 
with full detail and the maximum of intensity The time of develop- 
ment at 60° F. should be 4 to 5 minutes Fresh solution should be 
taken for each plate developed The development should be began 
in as nearly complete obscurity as possible In about a minute after 
immersion in the developer it is permissible to exammo the plate 
by a green safe light Red light is m no case to be used, and it le 
advisable to expose the plates to the green light as little as possible. 
When the imago is sufficiently developed, wash for about 20 seconds 
in running water, then place in the reversing solution. 

RlJV ERRING SOLLTION 

Water . 35 07 s 1,000 c,c.s. 

Potass bichromate . . . . 75 grs 5 gms 

Sulphuric acid 170 minims 10 c c.s. 

Immediately the plate is covered with this totutiou admit day* 
light to the dark room or take the dish to an open door or welt-nt 
Window, as the rest of the operations should take place in full day- 
light. The reduced silver will gradually dissolve in the biebroma** 
eolation ; the progress of the reversal and the appearance of the 
mat colours may be seen on looking through the plate. Wh#a 


JSMff aw* 

1 11 *»’ • v * 4 % ** 

m*ml U complete, Which occupied about two minutes, wcdb in .j 
ntffttag tiU the yellow stein, due to the U4h?$mM%t * 

disappears. 

Second Development. 

Then commence the second development by replacing the pint* 
in the developer previously used for tho first development. The J 
image when it loft the reversing solution oonsistod of e positive 
image in white silver bromide, which i6 reduced to a black deposit ^ 
of silver by the action of the developer and daylight, or, failing '* 
that, o I strong artificial light. The socond development should he 
continued till the darkening action is complete, which will be in ' 
about 3 or 4 minutes in day light. . t 

Final Washing. 

Three or four minutes' washing in running water is suffiolent 
although a longer time ib not harmful. 

Intensification. 

If over-exposed, the image appears too quickly on tho first develop- 
ment, the ultimate result being a thm image with a washed-out 
appearance. This result may he improved to a certain ox tent by 
intensification. Bleach thoroughly in 

Water 20 ozs. 800 c.o.s. 

Alcohol 5 ozs. 200 o c.s. 

Bichloride of morcury 1 oz. 40 gins. 

Then wash for 5 minutes ami blacken in the following solution: — 

Water 10 egg. 100 c.c.s. 

Soda sulphite, rocryst 1 oz. 10 gins. 

Th„ k Paget Plate. 

DUPLICATING METHOD. 

A separate panchr jmatio plate is exposed behind and in contact 
with a mosaic thrco-colour talcing screen, developed, fixed, washed and 
dried. From it a positive transparency is printed by contact The 
transparency is then bound up in register with^ mosaic three colour 
viewing screen. 

’’ Exposure. 

The following particulars are given as a tough guide. 

Open landscape, in good light with sunshine, stop // 8, cap off and 
on, or about J of a second. 

Portraiture, head and shoulders only; in diffused light out of 
doors, stop //8, about 3 seconds. 

Instantaneous exposures should not be attempted except in tho > 
brightest light, and never with a smaller stop than //6*5, under which 
conditions the exposure may be about ^th of a sooond. 

Aotinometers are a reliable moans of calculating the exposure, and 
the hollowing speed numbers will he found correct ;-~ 

Watkins Wynne 

15 . F24 

These numbers represent the speed of the panchromatic plate Wit!* 
fitter and taking screen In position ready for exposure. 
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Development of Negative. 

Host developers may be used, provided the resulting negative be 
olean and soft. The best results are obtained with Rodinal, 1 in 30, 
and development should be complete in 2 minutes. 

Unless a green safelight is used development must take place in 
total darkness. On no account should a red light or one of any colour 
other than the safe green bo used. Development in total darkness 
presents no difficulty, as if the exposure given is about right, the time 
of development with Rodinal as given above will be correct* 

Rinse the plate and fix in the following bath : — 

Hypo 6 ozs. 

Potass, metabisulphite . . . . J oz. 

Water . . . . . . , . . . 20 ozs. 

Wash agaiu for about 15 minutes, and put to dry. 

Making the Transparency. 

To obtain the best results the following conditions must be 
observed: — The transparency should bo of black tone, perfectly clear, 
and freo from fog, brilliant and full of detail. These conditions can 
be Becured by using the special transparency plates and developer 
issued in connection with the process. 

Registering Transparency with Viewing Screen. 

Standing well back in the room, facing the light, the operator bolds 
the two plates together, film to film, the screen being towards him. 
The latter is then moved very slightly in a circular direction (the 
transparency being held rigid) until small tquarf s are soon. The same 
circular direction being maintained the squares will grow larger until 
they disappear and patches of colour take their place. Continue the 
movement until a perfectly even tint (it docs not matter of what 
colour) appears all ovor the transparency. The squares of the screen 
are now parallel with those of the transparency, and the slightest 
movement of the scroon one way will givo the picture in its correct 
colours. To dotermine the right direction the operator, still holding 
the soreen and transparency tightly together, should turn them in a 
slanting position, viewing them from either the top, bottom, rlghtor 
left, when from one of these points the correct colours will be seen. The’* 
soreen should be moved very gently in this direction, when the proper 
eolours will gradually appear. Clip the two together with a couple of 
bnll-dog paper clips and bind them securely. 

Rinding must be carefully done, so as not to alter the position of 
the soreen. Denison’s binding strips will be found the best. Bind the 
two sides not clipped and see that the binding strip is adhering every- 
where ; then remove one clip at & time (the transparency should never 
be without one clip) and clip the sides already bound before binding 
the remaining two. Leave tfce clips in position until the binding is 
perfectly dry. 

The viewing screens wiU register one way only, always length- 
ways of the plate. Therefore, if it is desired to take a portion of the 
picture from a large negative, say a quarter plate size from a half plate 
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negative, the quarter plate transparency must be made lengthways ; 
of the negative and not across. 

In the case of square out plates such as 3J x 3J a line will be found 
on the edge of the viewing screen showing ino “lengthways” of the 
plate. 


MISCELLANEOUS FORMULA. 


Reversed Negatives by Ammonium Persulphate. 

A lantern or other thinly coated slow plate it* placed in oontact with 
the negative in a printing frame and a full exposure given such as 
would be thought advisable in making a soft positive transparency. 
The plate is developed with a clean working developer (e.g., glyoin) 
until the shadows appear quite black on the glass side of the plate. 
The time of development may be five times as long as for an ordinary 
transparency. The latter is then washed and placed in a 2 per cent, 
solution of ammonium persulphate until the silver image is seen 
to be removed. The plate is then thoroughly washed and developed 
in any clean dovelopor containing about half a grain of bromide per 
ounoe. It is tben fixed and washed and dried. After the first 
development the operations may bo done in weak daylight or artificial 
light. The action of the persulphate should be as complete as 
possible, otherwise a veil is left over the negative. The above is a very 
rapid and economical process Direct positives, but reversed from 
right to left, from engravings, etc., may bo made in the camera by 
substituting bromide paper for the plate. Tl\o exposure should be 
full and the development as above. The method has this advantage, 
that the lines are rendered in the same degrees of black and grey as In 
the original, a point of some importance, since the lines in an 
engraving are Belaom, if ever, of uniform blackness. 


To Recover Fogged (Sensitive) Dry-Plates. 

Soak for 15 minutes in the following bath, contained in a porcelain 
tank : — 

Potass, bichromate .. . . Joe. 12 5 gin s. 

Ammonium bromide .. .. Jo*. 125 gms. 

Water 20ozs, 1,000 c.c.s. 

Wash for 30 minutes, wipe with a pad of cotton wool and stand , . 
aside— of eour c in the dark or by depp ruby light— to dry. 
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' 1 Backing Dry Plates. 


Gum flotation (ordinary office 

gum) los 100 o»oj. 

Caramel . . .. 1 o*. 100 gma. 

Burnt sienna, ground In water 2 o*a. 200 gma. 

Mis and add— 

Alcohol 2 028 (fl.) 200 e.o»e. 

Backing Sheets for Dry Plates. 

Gelatine . • . . 1 part 50 gins. 

Water . . . 2 parts lOOo.c.s. 

Glycerine 1 part 50 o.c.s. 


Indian ink A small addition. 

Make a paste, and coat strong paper ; place the prepared material 
face downwards on wared glass to bot. PreBs to back of plate before 
putting into dark slide. 

The Dusting-on Process. 


Best gum arabio 80grs. 5 2gme. 

White sugar 60grs. 4 0 gma. 

Ammonium bichromate . . . 60 grs, 4 0 gms. 

Water 7 o zb. 200 o.c.e. 

Methylated spirit 1 oe. 30 o.c.e. 


This mixture will keep for a few days only, and after the plate has 
keen coated and exposed it is developed with finest graphite powder, 
collodionhed, and washed. 

Ink for Rubber Stamps. 


Aniline rod (violet) . . . . 900 grs. 210 gma. 

Boiling distilled water .. .. 10 oz. 1,000 o,o.s. 

Glycerine about £ os 60 e.e.s. 

Treacle about \ os. 30 o.c.e. 

Invisible Ink. g 

Chloride of cobalt 25 grs. 60 gma. 

Distilled water lot. (fl.) l.OOOo o s. 


Writing executed with this Ink is first pink on paper, beooxnirg 
invisible on drying. On wanning the wnting turns blue. 


Dead Black for Wood. 

30 grs. 

t Bjeenne 30 mini mt 

Shellac 60 grs. 

Water 8 oxs. 

Bod till dissolved and add - 

Wgrosine, W.S. 60 grs. 


Bgms. 

6 oaj. 



I6f«* 



A pattt* the wood first with— 

Cupric Ohlorids 75 gw. 76 gms. 

Potass. bichromate .. 75 gw. ?6gm* 

Water .. .. .. .. 2J oss. I,0tlle*o.». 

and M soon m the surface dries apply— 

Aniline hydrochloride .. 15j0 gra. 150 gm*. 

Water 2J ozs. 1,000 o.o.*« , 

and wipe off any yellow powder that forms Repeat the process till 

black enough, and then rub over with boiled linseed oil. 


Waterproofing: Solution for Wood. 

Asphalt 4 oas. 400 gras. 

Pare rubber 30 grs. 6 gms. 

Mineral naphtha 10 oss. 1,000 o.c.s. 

Apply with a stiff brush and give three successive coats, allowing 
to dry between each The vapour from this solution Is very 
inflammable. 

Polish for Cameras, Woodwork, etc. 


Linseed oil.. 20 oj» 400 o.c.s. 

Spirits of osmphor . . . . 2 ozs. 40 c o.s. 

Vinegar 4 oss 80 o.e.a. 

Butter of antimony . . 1 oz 20 gms 

Liquid ammonia i oz. 5 o.c.s. 

Water } os. 5 c.o.s. 


This mixture is applied very sparingly with a bit of old flannel, and 
thoroughly nibbed on with soft rags. 


Blackening: Brass Work. 

Copper nitrate 200 grs 450 gms. 

Water log. 1,000 c.o.s. 

Plaoe the brass work (perfectly cleaned) in the solution for a few 
moments, heating it on removal. 


Varnish for Brass Work. 


Celluloid .* .. .. .. 10 grs. 4 mas. 

Amyl alcohol log. 100 c.c4i. 

Acetone go*. 100 o.c.s. 


* Instead of this cold celluloid varnish, commercial “sold lacquer ' 

«»** be need. 
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To Blacken Aluminium. 

Glean the metal thoroughly with fine emery powder, wash well, and 
immerse in — 

Ferrous sulphate 1 oz. 80 gms> 

White arsenic 1 oz. 80 gins. 

Hydrochloric acid , . . . . 12 ozs. 1,000 c.c.s. 

Dissolve and add — 

Water 12 ozb. 1,000 c.c.s. 

When the colour is deep enough dry of! with fine sawdust, and 
lacquer. 


Silvering Mirrors (Martin's Method). 

(In employing the following formula* it should be well understood that 
the glass piate to be silvered must be scrupulously clean.) 


A. — Nitrate of silver . , 

Distilled water 

B. — Nitrate of ammonium 

Distilled water . . 

C. — Pure oaustic potash 

Distilled water . . 

D. — Pure sugar candy 

Distilled water . . 


175 grs. 

10 ozs. 

262 grs. 

10 ozs. 

1 oz. 

10 ozs. 

Yj oz. (avoir.) 
5 ozs. 


40 gms. 
1,000 o.o s. 
60 gins. 
1,000 c.c.s. 
100 gms. 
1,000 c.c.s. 
100 gms. 
1,000 o.o.s. 


Dissolve and add — 

Tartaric acid 50 grs. 23 gms. 

Boil in flask for teu minutes, and when cool add — 

Alcohol 1 oz. 200 c.c.s. 

Distilled water, quant, suff. to make up to 10 ozs. or 2,000 c.c.s. 


For use take equal partB of A and B. Mix together also equal parts 
of G and D, and mix in another measure. Then mix both theBe 
mixtures together in the silvering vessel, and suspend the mirror face 
dow i wards in the nclntfon. 
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MISCELLANEOUS 

INFORMATION. 

LiAt of the Principal Works on Photography. 

[The bo jks mentioned below ere obteineble by order of ell photo- 
graphic dealers.] 

Ei.bmentart and Genial Text-books. 

Amateur Photography. By V. T. Beoson and A. Williams. 1*. 
Elementary Photography. By John A. Uodgos.^ 

Ilford Manual of Photography . By C. H. Bothamley. 

Sinclair Handbook of PJiotography. Is. 

Barnet Book of Photography Is. 6 d, 

A Primer o! Photography . By Captain Owen Wheeler, 2-s. 6 d. 
Early Work in Photography. By W. Etbolbert Henry. ». 
Hand-Camera Photography. By Walter Kilbey. Is. 

Photography in a Nutshell. By the Kernel Is. 

Photographic Reference Book By J. McIntosh U. 6d. 

The Science and Practice of Photography. ByChapmanJ°nes 5«. 
Instruction .» Photography. By Sir William Abney. lUh Edition. 
Rosined and enlarged. 7s. 6<i. 

Dictionary of Photography. Bj h. J. Wall. 7 *- • 

CDclopaJa of Photography Edited hy Bornat d h. Jones. 10s. 

The Complete Photographer. By R. Child Bay b y . 10. 

ByS. K. Boltomley. 3s 6, 
Photography of To-.la, i . By H. Chapman Jones. 5». 

Copyright amj Prkbs Photography. 

Photographic Copyright. By George E Brown. F.I.C.. and 
Alexander Machio. Is. _ , „ , - 

Phot'Ograjdw for the Papers. By John Lverard. 1 . 


Photographic Optics am> Chkmjhtra. 
Photographic Lenses : JIoiu to Choose and How to hw 
Hodges. 2s. 


By John A. 
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Photographic Lent**- By Conrad Stool k and Meritor* Andrews. 1*> 

The Lens. By Tbos. Bolas and George E, Brown. 2s. 64. 

The Optics of photography and Photographic Lenses. By J. Traill 
Baylor. 3s. 64. 

System of Applied Optics . By H. Dennis Taylor. 30s. 

Photographic Optics , a Treatise on. By B. 8. Cole. 6s. 

Photographic Optics . By Otto Lummer. Translated by Sllvanu* 
Thompson, 6s. 

yVrst Book o/ tfi* Lens. By 0. Welborne Piper. 2s. 64. 
Telephotography. By T. R. Dallmeyer. 21s. 

Modem Telephotography. By Captain Owen Wheeler. Is 6 d. 
Practical Telephotography . (No. 90 of il The Photo-Miniature/'} 
Lens work for Amateurs. By Honry Orford. 3s. 

Tables of Conjugate Foci , By J. R. Gotz, 64. 

Chemistry for Photographers . By Charles F. Townsend, F.C.8. Is. 
The Chemistry of Photography . By R. Meldola. 6s. 

Investigations on the Photogi aphic l^rocesses. By S. E. Sheppard, 
D.So., and G. E. Kenneth Mees, D So. 6s. 64. 

Art, Portraiture, Hand-camera Work, Etc. 

Posing the Fa jute (No 136 of “ Tlie Photo- Miniature ") 

Lighting in Poitraitute (No. 137 of 41 The Photo Miniature.'') 
Picture-making by Photography. By H. P Robinson, 2s. 64. 
Photography on Tour. 64. 

Correct Exposure. (No. 105 of 41 The Photo-Miniature.") 

Practical Landscape Photography. By G. T. Harris. Is. 

The Photographic Studio. A guide to its construction, eto. By T 
Sola*. 2s. 

Lighting m Photographic Studios By P G. Duchoohois. 
(tafised, with additional matter, by W. Ethelbert Henry, O.K. Is. 

1 he Studio, and what to do in it. B> H. P. Robinson 2i. 64 
Practical Professional Photography. Vols 1 and II By C. H 
Hewitt. Is. per vol. i 

Magnesium Light Photography. By F. J. Mortimer. Is 
Hand-Cameras. By R Child Ba} ley. Is 64. 

Band-Camera Weak. (No. 107 of <( The Photo-Miniature.") # 

Reflex Carnet as. (No. 99 of 44 The Photo-Miniature. ") 

Photography of Moving Objects and Hand-camera Work for Advanced 
Workers. By Adolphe Abrahams Is 
Instantaneous Photography . By Sir William Abney. Is. 

Copying Methods. (No. 41 of 44 The Photo- Miniature.”) 

Panoramic Photography. (No. 73 of 44 The Photo-Miniature. ’ *) 
Stereoscope and Stereoscopic Photography. From the French if 
F.Drwin. 2s. 

Stereoscopic Photography . (No. 98 of * The Photo-Miniature/')" „ 
- Phat&mkrograpky. By E. J. Spina. 12s. 



<*t Photo-tn Icrogmtfky . By H, Lloyd Hind and Vi 
B#c«§to Handles. to 64, 

Negative Processes. 

Wot-coltodion Photography* By Cbarlos W. Gamble, U 
TA# Wrf CdUodum Process. By Arthur Payne, 3s. 

Collodion Emulsion. By H, 0. Klein. 5s. 

Practical Orthochromatic Photography. By Arthur Payne. Is. 

The Photography of Coloured Objects By 0. E. Kenneth Meatf 
D,Se, Is. 7 

Negative-making. By Sir Will mm Abney, PRS. Is 
The Watkms Manual (of exposure and development ). By Alfred 
Watkins Is. 

Photography by Rule By J. Storry. Is. t ‘ 

Finishing the Negative Edited by H. 8uowden Ward. If. ' 

Retouching By Arthur Whiting. Is. * 

Art of Retouching. By J. Hubert. Is. 

Art of Retouching Negatv'es, and Finishing and Colouring Photo* 
graphs . By T. 8. Bruce and Alfred Braithwaito. 2s. 6J. * 

Printing Processes. 

Photographic and Photo-mechanical Printing Processes. By W. X.* 
Barton. 4s 

Art and Practice of Stiver l'rxnttng . By Sir William Abuey a&4 * 
H. P. Robinson. 2s, 6 d. 

Bromide Enlarging and Contact Printing. By S. Herbert Pry. 6d,“ 
Toning Bromide Prints. By It. Blake Smith. Is. 

Toning Bromides. By 0. W. Somerville. Is. 

Toning Bromide and Gaslight Prints. (No. 103 ol ** The Pfadio f 
Miniature.’ 1 ) 

Photographic Enlarging. By R Child B*} ley. Is. 6d. 

Photographic Enlargements . How to Make Them. By Gift* 
Wheeler. Is. # 

lABC Guide to Autotype Permanent Photography . By JT» % 

Sawyer, Is. 

Carbon Printing . By K. J. Wall. Is. 

Otobrome , Science and Practice, By Thomas Manly. Is. 
Photo-aquatint, or Own Bichromate Process . By Alfred Masked 

and tt. Demaohy. Is. 

Oil and Bromoil Printing . (No. 106 ol ** The Photo-Miniature. 1 ’) 
Plaiinotyp e Printing. By A. Horsley Hinton, Is. 

Photographic Reproduction Processes. By P. C Duchoohole* i 
tfflatS «e OK photographic impressions without silver salts, 2s. 64. 

Photo+eeramic*. By W. Ethelbert Henry, C.E., and H, Buowdei 
Ward, Is. 64. 

♦ IHw mH Mounting, and Framing. (No. 102 of u Th$ 
Mniaturs") * 
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Lanterns and Lantern Slides : Cinematograph. 

Modem Magic Lanterns. By R. Child Bayley. Is. 

The Lantern , and How to Use It. By Goodwin Norton. Is. 
Optical Projection. By Lewis Wright. 6s. 

The Optical Lantern : for Instruction and Amusement . By 
Andrew Pringle. 2s. 6d. 

Practical Slide-making. By G. T. Harris. Is. 

Colouring Lantern Slides. (No. 83 of “ The Photo-Miniature.”) 
Living Pictures. By H. V. Hopwood. 2s. Bd. 

Animated Photography. By Cecil M. Hepworth. Is. 

The Handbook of Kinematography. By Colin N. Bennett. 6s. 

The Modern Bioscope Operator. Is. Bd. 

Photo- Mechanical Processes, Etc. 

Morgan's Half -tone and Photo-mechanical Processes. By &. H. 
Horgan. 12s. Bd. 

Half-tone Process , The. By Julius Verfasser. 5s. 

Half-tone Process on the American Basis. By Wm. Cronenberg. 2s. 
A Treatise on Photogravure in Intaglio . By the Talbot Klio process. 
By Horbert Donison, 4s. Bd. 

Photo- Mechanical Processes. By W. T. Wilkinson. 4s. 
Photo-aquatint and Photogravuve. By Thomas Huson. 2s. 

Practical Radiography . A handbook of the applications of the 
X-rays. By A. W. lsonthal and H. Snowden Ward. 6s. 

Colour Photography. 

Photography in Colours. By I>r. Lindsay Johnson. 3s. Bd. 
Photography in Colours. By Bolas, Tallent and Senior. Is. Bd. 
Three-colour Photography . By Baron von Hiibl. Translated by 
H. O. Klein. 7s. Bd. 

Natural-colour Photography. By Dr. E. Konig. Translated by 

a. >. Wall. 2s. 


COPYRIGHT IN PHOTOGRAPHS. 

The law of the reproduction of photographs is now governed by the 
Copyright Act, 1911, which came into force in Great Britain and in 
some miuor British Protectorates on July 1, 1912. 

The Copyright (Works of Art) Aot, 1862, given in previous editions 
rf the f> Almanac.'' is repealed with the exception of Sections 7 and 8. 

The new Act provides protection fer ail classes of work, both 
literary aud artistic, and is, therefore, a lengthy one, but the chief 
provisions as to photographs are given below. For a full and 
idequata, yet simple, treatment of the subject, as far as possible in 
turn-legal language, the reader is referred to 41 Photographic 



'• ' * , ' ■ • • ■ . V. 

1916] AND PHOTOGBAP!XBlt'$ DAILY COMPANION. 649 

Copyright/’ written by the Editor of this Almanac in conjunction 
with Alexander Mackio, hon. secretary of the Professional Photo * 
graphers’ Association, and published by Srrstrst. If. Green wood and Go., 
Ltd., 24, Wellington Street, St rand,’ London, W.C , price Is. net; 
post free, in’ and and abroad, Is. 2d, 

Copyright in a photograph lasts for fifty years from the making of 
the negative. 

Registration of copyright is abolished 

The copyright belongs to tho author unless first made 14 to the 
order” of some other person for a valuable consideration, in which 
case it belongs to the person giving the order. 

All assignments of copyright must bo in writing. 

Photographers can obtuiu civil remedies (damages, injunctions, etc.) 
for infringement of copyright ; or, where intnngfineni is shown to have 
been done knowingly, summary remedies (Hues and imprisonment) 
against the infringer 

Infringing copies may be prevented from importation into the United 
Kingdom by notice to the Customs Commissioners. 

Existing copyright photographs (made before July 1, 1912) obtain 
the full protection of copyright granted by the 1911 Act. They obtain 
this whether registered or not under the old Act. 

The Act provides for copyright in cinematograph films, and permits 
photographs to be taken of copyright architectural works of art (build- 
ings) ; and also of sculpture which is situated in a public pludo. Such 
photographing is not a u infringement of llic copyright m the architecture 
or sculpture. 

Ill accordance with certain unrnpculcd clauses of tho Copyright Act 
of 1862 it h an offence against the photographer for his Wfnkto bo 
fraudulently issued with a false name or marking, or to bo exhibited or 
sold falsely marked Opir*s of photographs may not be issued as 
having been made by the original author, and a photograph In which 
unauthorised alterations have been made must nut be issued as the 
unaltered work of tho author. 

Reproduction Fkfs. 

The Copyright Union has drawn attention to the following sug- 
gestions, drawn up for the guidance of its members, by Air. 
Alfred Ellis:— 

Members are advised not to give p?rmis&ion for their copyright 
photographs to lie reproduced until they have full particulars of the 
size and style of the proposed reproduction, when they can formulate 
their charges aecoidingiy For example : a newspaper should pay 
a fee of not less than ML. 6d. for half tono black-and-white repro- 
duction not exceeding 6 by 4 ins., when printed with letterpress 
in one issue of a newspaper ; but if it is to be primed as an inset 
the fee should be at least one guinea. If printed in colours, collo- 
type, or photogravure, it should be a still higher fee. If a photo- 
graph is t ) be reproduced for advertising purposes, a higher fee 
should be charged than for newspaper work. In alt cases the per- 
mission must be in writing, and should state the foe to be paid, the 
process by which tho photograph is to be reproduced, and Whether 
in black-and-white or colours, the size limit, and the purpose for 
yirhtah the reproduction may be used. 
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TABLES. 


WEIGHTS AND MEASURES, 


The formulae in tho editorial pages of this Atmanac are given, 10 
almost all oases, Id both British and metric measures, and In 
adopting this course we have had the desire to impress upon photo* 
graphers the simplicity and facility of tho latter system As a rule, 
the British formula are expressed in grains or ounces per 20 oss of 
Solution, and the motrlo formulae in grammes por 1000 oott. In 
regard to the total bulk of solution, our formulas are mostly drawn up 
on the basis that the total bulk after the solution of the solids is that 
stated in the formula— 20 ozs or 1000 c o s. as a rule 

The quostion of a 10 per cent solution is a point in formulas making 
and using which has caused endless discussion , but it is really simple 
enough if it bo borne in mind that the ounce avoirdupois contains 
437$ grains, while the fluid ounce ooutalns 480 minims. As 10 per 
cent, solutions, being strong, are usually measured out in minims, 
the ounce avoirdupois must be dissolved m enough Water to make a 
solution containing 1 grain in 10 minims , that is to say, 4375 minim*, 

S tickily 9 ounces, is the proper bulk lor the solution of 1 ounce 
pole, But if a solution is to be measured out in fluid ounces, 
e 10 per oent, solution will be 1 os in 10 fluid oss* 

Throughout this work •' grains per ounce" am converted Into 
M grammes per litre" by multiplying by 2 3. Ounces per any given 
jqtumber of fluid ounces are converted by taking the same ratio 6$ 
to 1000 cos. 

l> In reference to the names of chemicals, “sodium carbonate" and 
"tadttim. sulphite ” are used for the crystallised forms of these spb- 
titauee* If the “dry 11 (“ anhydrous ”> forms are meant, op* or mm 
M these terms b used in qualification. 
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Brttbk Wflgbti and Measures, 

L APOTHECARIES WEIGH*/ 

20 Grains <* 1 Scruple. 

3 Sernnlea « 1 Drachm m 60 Grains. 

8 Draonms « 1 Ounce m 480 Grain*. 

2. AVOIRDUPOIS WEIGHT/ 

437$ Grains « 1 Ounce. 

16 Ounces «* 1 round « 7000 Grains. 

J ounce » 109 grains; $ ounce « 219 grains; } ounce « 328 grains. 

3. FLUID MEASURE. 

60 Minims *» 1 Drachm. 

8 Drachms ~ 1 Ounce ~ 480 Minims. 

20 Ounces « 1 Tint « 160 Drachms « 9600 Minims. 

2 Pints » 1 Quart « 40 Ounces » 320 Drachms. 

4 Quarts = 1 Gallon *= 160 Ounoes 1280 Draohms. 

1 fluid ounce of water weighs 4374 grains, therefore every uih.liu 
weighs 0*91 grains. 


Metric Weights and Measures* 

The unit of weight !b the gramme, written “gm.”; the sub* 
divisions are the “deoi-” (l/10th), “oenti>” (l/100th), and “milli* 
gramme" (l/1000th) ; the multiples are the “ deka- M (10 gm.) and 
M heotogramme " (100 gm.), but in practice it is usual to use the terms 
0*1 or 0*01 and 10 or 100 grammes, and the abbreviation “ kilo." lor 
1000 gms. 

The following are the equivalents of Metric Weights and Measuies 
In terms of Imperial Weights and Measures 



Linear Measure. 

1 Millimetre (mm.) (l/1000th M.) « 0*03937 ineb 

1 Centimetre (1/1 00th M.) .. « 0*3937 ,, 

| 39 370113 inches 

1 Metre (M.) 3*280843 feet 

1*0936143 yards 

Kilometre (1000 M.) .. .. « 0*62137 mile 

BqCA.EE Measure. 

1 Square Centimetre . . . . - 0*155 square ittoh 

1 Square Metre (100 square! ( 10*7639 square feet 
decimetres) f “ { 1*196 square yards 


Weight. 

1 Milligramme (1/I000th gm*) . . « 
V Gramme (1 gm.) .. .. «■ 

1 Kilogramme (1000 gm.) ». m 


Avoirdupoit. 
0*016 grain 

^•awesai it*. <« 

55-27JW7 om. 


mV, 
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Fluid Measure. 

1 Cubic oentimofcre* (c.c.) (l/1000th litre) « 16*9 minims 
1 Litre (1 L.) *= 35 ozs. 94 m, «= 168941 minims 

Conversion of Metric into British Measures. 

GMS. PER LITRE INTO GRAINS PER 10* OZS. 

The following table gives the most ooQvenient means of translating 
metric formula; into British measures, 

* The figures given in Columns 2, 4, and 6 are a correct translation 
of the metric proportion when the solution is measured out in ounces 
and fractions of an ounce. If to be measured in minims, the quanti- 
ties In Columns 2, 4, and 6 are dissolved in 9 ozs. 2 drs. of water. 


1 

2 

3 

| 

4 


5 


6 

Gms. 
Per i 

Gra. 

Per 

Gms. 

Ter 

: Grs. 

Ozs. Grs. 

Gms. j 
P er | 

Grs. 

Ozs Grs. 

Litre j 

10f oa». 

j Litre 

| rer 10| 

OZ3. 

Litre. 

rer iui ozs. 

1 

i 4.4 

! 30 

131 


J — 22 

155 1 

678 

; 1A-22 

2 

j 8*8 

i 35 

. 153 


J -44 

160 , 

700 

14-44 

3 

13*1 

i 40 

! 175 

i 

* -66 

165 : 

722 

lJ—66 

4 i 

17*5 

1 *5 

: 197 

; 

i- 88 

170 ! 

744 j 

ij- 88 

5 

21*9 

J 50 

219 

i 

|-o 

175 , 

766 

17-0 

6 

! 26*2 | 

i 55 

; 241 


1-22 

180 i 

788 

li- 22 

7 1 

30 6 J 

1 60 

' 262 

i 

1 43 , 

185 i 

809 

1^-43 

8 i 

35 0 i 

1 65 

• 284 


65 

190 ' 

831 ; 

1$-G5 

9 ! 

39*4 

! 70 

: 306 


h 87 

195 | 

853 •' 

i'J-87 

io 1 

438 

! 75 

; 328 

. S-o 

200 ! 

875 ! 

2 

11 

48 1 

1 80 

» ZtO 

; ^ - 22 

i-43 

225 : 

984 

2* 

12 

52*5 

85 

•' 371 

250 

1,094 j 

24 

13 

56*9 

90 

| 393 

: J —65 

275 | 

1,203 

2 2 

14 

61*2 

95 

i 415 

■: £ - 87 . 

300 1 

1,313 

3 

15 

65*6 

100 

1 437 

, 1 

-0 ! 

325 ; 

1,422 J 

3| 

16 

70 0 

105 

| 459 

I 1 

-22 ! 

350 

1,531 ; 

3J 

17 ; 

74*4 ; 

110 

481 

1 

-44 1 

375 

L641 i 

3| 

18 ; 

78*8 

115 

503 

‘ 1 —66 

400 : 

1.750 : 

4 

19 ! 

831 

120 

525 

- 1 

- 88 ; 

425 { 

1,859 ! 

44 * 

20 ! 

87*5 , 

125 

547 

M 

i-0 f 

450 } 

1,969 

4} 

21 

91*9 ! 

130 

1 569 

: 1 

: — 22 ; 

475 j 

2,078 

4f 

22 ! 

96*2 ! 

135 j 

591 

' 1 

— 44 

500 : 

2,187 

5 

23 ; 

100*6 : 

140 

613 

; i 

—66 

t AVB.— Quantities in Column* 2, 

24 i 
55 j 

105*0 ! 145 
109*4 i 150 

i 

634 

656 

i A 

) 

[ on fl, and 6 are dissolved in 9 ozs 2 
[ Jr* idrs. when solutions are to be 
\ — v , measured oat in minima. 

, - — r ‘ 








_ 


* MitHHfrr C He visions of metric tanmlimls have shewn that : he litre is 

notevactl) 1000 c.o.S., hut 999'8‘f c.c.s, 'according to Mendeeleef a calculations from 
the caper <tnen tal data!. The difference appears sufficiently serioos in official 
circles to warrant the abandonment of the term “ cubic centimetre," and the en»- 
ploy wont of “millilitre" for the fru* thousandth part ; millilitre to be abbreviated 
to" mil/* On gronuds of terminology there is some reason for this, but until 
" millilitre " commoncee to oust c.c, from current writings we shall continue to use 
the latter term. As regards error, the difference is absolutely negligible, not more 
than 4 drops in 35 era. 
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GRA MUBS INTO GRAIN 8 AND OUNOB8 (AVOIRDUPOIS). 


Gms. 

O**. 

Gr*. 

Gma. 

| 0*9* 

Grs. 

Oms. 

0*8. 

Gr*. 

0*1 


1*5 

16 

r i 

28-1 

130 

4* 

37 

0*2 


3*1 

17 

i s 

43*5 

140 

4 

82 

0*3 


4-6 

18 

* 4 

59-0 

150 


18 

0-4 


6-2 

19 

4 

74-4 

160 

54 

61 

0-5 


7-7 

20 

4 

89-8 

170 

6 

0 

06 


91 

25 

: I 

57-0 

175 

6 

76 

07 


10-8 

30 

, i 

25 

180 

6J 

44 

08 


12-4 

35 

i i 

103 

190 

6J 

88 

0-9 


13-9 

40 

; H 

71 

200 

7 

24 

1 


15-4 

45 

ii 

38 

250 

8} 

32 

2 


30-9 

50 

1 lj 

6 

300 

104 

31 

3 

i 

46*3 

! 55 

1 *» 

83 

! 350 

121 

41 

4 


61-7 ; 

! 60 

1 2 

51 

| 400 

14 

50 

5 ! 

| 

77-2 j 

| 65 

; 2 i 

19 

! 450 

15! 

52 

6 i 

1 

92-6 

! 70 

i H 

94 

500 

174 

61 

7 ! 

| 

1080 

: 75 

; 4 

64 

550 

191 

66 

8 


14*1 

, 80 

1 2} 

32 | 

600 

21 

70 

9 


29-5 

! 85 

: 3 

0 

650 

22f 

72 

10 

I 1 

44-9 

; 90 

i 3 

76 

700 

24* 

81 

11 

A 

60-4 | 

| 95 

3J 

44 ; 

750 

26} 

91 

12 i 

| £ 

75-8 : 

! 100 

j 4 

11 ! 

! 800 ; 

28 

95 

13 

- 1 

91-2 

110 


56 ! 

850 

i 29J 

102 

14 

! i 

106-7 ; 

120 

i 4 

102 1 

900 

1 314 

106 

15 

! 

I 

12-7 

125 

i 4i 

70 j 

1000 I 

1 

35} 

11 


Note . — In the above table the BritUh equivalents are given in the 
form most convenient for actual work, viz , in even ounces and 
quarter ounces, with odd grains over. If calculations need to be 
made, the following figures giving the equivalents of ounces and , 
quarter-ounces in grains will be found useful 


lo*. - 

109 gra. 

19 oz. 

mm, 

765 k«.|3| 

ozs. 

sx 

1,421 grs. 14 

1 ozs. 

ar 


• 08. - 

219 grs. 

2 

ozs. 

-m. 

87b grs. ! 3 

OZH. 

IS 

1,531 grs. !5 

\ ozs. 

su 1 

6 r «* 

lot. « 

328 grs. 

21 

ozs. 

X. 

984 gT8.i3j 

ozs. 

B» 

1,640 grs' 6 

$ ozs. 


2,406 grs. 

1 OK. » 

437 grs. 

2 

OZH. 


1,094 grs. ! 4 

OSS. 

V. 

1,750 grs. 6 

ozs. 

•*» 


1| OX. » 

546 grs. 

2 

ozs. 

as 

1,203 grs. }4J 

; ozs. 


1,859 grs. >6 

1 ozs. 

ass 

2,734 *W. 

1* OX. » 

656 grs. 

3 

OSS. 


1,312 grs. |4| 

| ozs. 

- 

1,969 grs. j 6 

i OZH. 


2,844 gr*. 


C.C.S. INTO MINIMS AND OUNCES (FLUID). 


C.c.s. 0*8. 


Mins. ; C.c.s. 0*8. 


16*9 : 6 . 

33*8 7 

so-7 ■! 8 ; 

67*6 i 9 

84*5 S 10 : 


Minfli | O.c.8. ' 0*8. Mina. 


1014 11 

118*3 12 

1542 13 

32 1^14 : 

49 15 * 


66 

83 

100 

117 ' 

13 
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CMS, INTO MINIMS AND OUNCES (FLUIDJ.-wWimwA ' 



Mins. 

| O.C.8. 

Os-* 

mw 

O.C.8. 

Os*. 

Mins* 

- 

* 

- 


— — 



30 

l 120 

4 

107 

500 

m 

47 

47 

125 

41 

72 

525 

18? 

110 

64 

130 

4I 

36 

550 

19} 

52 

81 

i 140 1 

4} 

85 

575 

20 

114 

98 

1 150 , 

54 

14 

600 

21 

56 

82 

160 | 

5* 

63 

625 

22 

0 

27 

170 

5j 

112 

650 1 

22} 

61 

111 

175 

6 

76 

675 | 

j 23$ 

4 

76 

180 

64 

41 

700 I 


66 

40 

190 

6j 

90 , 

, 725 

25} 

8 

5 

200 

7 

20 

750 

264 

70 

89 

225 

7} 

81 

775 

274 

13 

54 

250 

8} 

24 ! 

1 800 

28 

75 

18 

275 , 

m 

86 | 

| 825 

29 

18 

103 

300 1 

1 104 

28 j 

! 850 

29} 

80 

67 

325 , 

11 1 

90 I 

! 875 . 


22 

32 

350 

12} 

33 I 

| 900 1 

314 

66 

116 

1 375 i 

1 13 

95 ! 

! 925 | 

324 

27 

81 

, 400 

14 

37 

950 1 

334 

90 

45 

1 425 

14$ 

100 

975 

34 1 

32 

10 

1 450 

1 15$ 

42 

1000 1 

35 

94 

58 

475 

161 

105 

1 1 




Conversion of British into Metric Measures. 

GRAINS INTO GRAMMES. 


Qrs. 

Gms. 

1 Ora. 

Gms. 

j Grs. 

Gms. 

1 

0065 | 

1 16 

1037 

35 

2*§ 

2 

013 

17 

1*102 

40 

2*59$ 

3 

0194 

18 

1*166 

45 

2-916 

4 

0-269 

, 19 

1232 

50 

3*240 

8 

0*324 

20 

1*296 

55 

3*564 

6 

0*389 

1 21 

1*361 

60 

3*888 

7 

0*454 

22 

i 1*426 

65 

4*212 

* 

i 0*518 

23 

1*490 

70 

4*536 

9 

1 0*583 

24 

1555 

76 

4*860 

10 ] 

| 0*648 

* 25 

1 1620 

80 

5184 

U 

| 0*713 

26 

1*685 

85 

5 608 

» 

0 *m 

27 

» 1*750 

90 

5*838 

13 

I 0*842 

1 28 

1*814 

9$ 

6*156 

14 

0*907 

> 29 

’ 1880 

100 

6*482 

10 

0*972 

1 * 

j 1*944 


4 
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On. 

Gmt. 

On. 

Gmt. 

On. 

Gum, 

i 

7 09 i 

4 

113 40 

13 

5 

368-54 

2 

14 17 

5 

141 75 

14 < 

396-89 

) 

21-96 

6 

1T0 10 , 

15 

42524 

1 

, 28 35 1 

7 

198 45 

16 

453*69 

14 

42 S 

< 8 

226l 80 I 

17 

48194 

a 

1 56 70 

9 

255 15 

18 

610 29 

24 

70 87 

11 

3118 i 

19 | 

| 53864 hi 

y 

85 05 

12 

340 19 

20 

566 99 



FLUID 

OUNCES 

AND 

DRACHMS TO 

0.0 s. 


Minims. C c.b 

: 

Drs. j 

t 

C 0 8 . 

Om 

1 C.0.8. ! 

| Om 

Oo.s. 

5 

- *3 

4 

178 

1 H 

42 6 

11 

1 3125 

10 

sr *6 

1 

3 55 

2 

568 

12 

l 341-0 

15 

- 9 , 

, 2 1 

7 10 

3 

862 

13 I 

369-3 

20 

«- 12 ] 

1 3 

10 65 

4 

113 6 

14 1 

1 398 0 

25 

- 14 1 

1 4 

14 20 

5 

142 0 

16 

426-0 



. 5 

17 75 

6 

170 5 1 

1 16 , 

1 454 6 


1 

6 

21 30 

7 

198 9 ! 

17 

483*0* 



! 7 

24 86 

8 

2273 i 

18 

511-6 



8 

28 41 

9 1 

255 7 1 

, 19 

540 0 



f 


10 

284 0 

20 

568-0 


CONVERSION BULBS 

Gramm* par litr* into gram* p*r ouno *. — Multiply tin gtwnmM 
fcyO-44. 

Oxo, jper {Or* into mmMM per ouno*.— DivW« tlw o.cx. bjr J 
l (nMn «xaotiy, multiply by 0-48). 

drain* par mao* into gramma* par Utra .— Multiply tb* pain* 
Tbtu 60 gn. p«r 0* « 115 gma, pat litre. 

Minim, par mac* into «.M- par utr*. -Multiply Ox* minim. bf 0. , 
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COINS AS WEIGHTS 


Stiver comage , it is useful to note, is minted exactly by weight in 
proportion to its value, viz , 436 4 /ii grains for ever} 5s Thus the 
threepenny bit is 21 8 grs a sixpence 43 6 , shilling, 87 2 , florin, 
175 4 half crown, 218 grs 

Thus the sixpence and threepenny piooe are alxnoBt exaeth one 
tenth and one twentieth of the avoirdupois ounoe 

Dtonte coinage -Three pennies, or five halfpennies, or ten far 
things -loz (avoirdupois) 

* e the penn} 145 8 grs 1 halfpenny, 87 5 and 1 farthing, 
43 75 grs 

One sovereign weighs 123 27 grs the half sovereign, 61 63 grs 

J oz (avoir ) one halfpenny and one threepenn} piece 

4 , f two halfpennies and a farthing 

1 , „ throe pennies (or five halfpennies) 

2 „ „ six pennies (or ten halfpenuiots) 

4 ,, „ twolvo penuies (or twenty halfpennies) 


FRENCH COINS AS MLJR1C WEIGHTS 
Lord Crawford s table 


25 gins 

10 „ 

5 „ 

2 *„ 


Silt er Coins 


Bronze Corns 

5 franos 

10 gms 

10 centimes 

2 „ 

5 , 

5 „ 

1 1 1 

2 , 

2 » . 

4 » or 50 
centimes. 

1 „ 

1 „ 


PARTS 


Formula given as many ore in “ parts may be made up by 
writing gms for the solid and c c s for the fluid ‘ parts, ' and con- 
verting them into the British measuros by an> of the tables in this 
seotion. Thus Adurol, 10 parts , sodium sulphite, 100 parts , water 
1000 parts beoomes adurol, 154 grs , sodium sulphite, 3 o«. 230 grs. , 

• V"- 
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INCHES If* TO MILLIMETRES. MILLIMETRES INTO INGRES. 


Inches. 




— ) 


1 

tt 

l 

5 


Millt 

metres. 

Inches. 

> UiU) 

| metres. 

1 Mill! 
j' metres 

i 

Inohee 

Milli- 

metres. 

Inches 

254 

3 

9*5 

* 01 

0 0039 

13 

0 51 

23*8 

v 

8*7 

05 

0 015 | 

14 

055 

23*0 

79 

1 

004 , 

, 15 

0 59 

222 

X 

1 71 

2 

008 

1 16 

| 063 



i 

3 

0 12 * 

1 17 

0 67 

206 

i 

6*4 

4 

016 l 

> 18 

1 0 71 

191 

* 

56 

5 

0 20 

19 

0-75 

17-5 

fff 

48 

6 

0 24 

20 | 

0 79 



7 

0 28 

21 

083 

15-9 

k 

32 

8 

0 31 

22 

0 87 

14 3 

ft 

24 

9 

0 53 

23 

090 

12 7 


16 

10 

0 39 

24 

0*94 

11 1 

ft 

08 

11 

0 43 

25 1 

0 98 




12 

0 47 

254 

10 


lNCrLISH SLShS OP PliATFS 


Inohoe Cm 


Inchon Cm 



5x4' 
6j x m 


89 x 64 
8 25 x 8 25 
10 8 x 8 25 
12 7 x 10 1 
16 5 x 12 0 


7x5' 17 8 x 12 7 

8* x 64 21 5 x 1G 5 

10 x 8 25 4 x 20-3 

12 v 10 30 4 x 25 4 

15 x 12 38 1 < 30 4 


1 Lantern plate * Quarter plate * Smallest common size m 
America 4 Half plate r Usual medium size m Amonca * Whole 
plate 


CONTINENTAL SI/KS OP PLAITS IN COMMON USE 


* Cm 


Inches 

Cm 

Inches 

45 x 

6 0* 

ea rt 

> 

*R5 

r ’*»o 

I 

13 y 21 

5 32 x 8 25 

9 x 

12f 

18 x 24 

708 x 944 

12 x 

16 

4-72 x 6 30 

24 x 30 

9 44 x 11-81 

13 x 

is; 

512 x 7 08 

30 x 40 

1181 x 15 75 


• Standaid si/e of \esl pockc * plate camera 
f The standard small sin equu Unit to Lh British quarter plate 
l The standard medium wc (Bntisl half plate) 

Fobekin Lantj r\ Slides 

The standard French size for lantern slides is 10 by 8 cm., though 
many makers prepare slides 3£ b\ 3} The American sin is 4 by 3J, 
though s>me makers use the English quarter plate (4J b> 3|) 


x 
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CHEMICAL TABLES. 


TABLE OF SYMBOLS AND EQUIVALENT WEIGHTS OF THE 
MOKE IMPORTANT COMPOUNDS USED IN PHOTOGRAPHY. 

The atomic weight* of the element* employed in marking out the equivalent 
weight* given below are the round number* contained In the Met column 
of the Table of Atomic Weight* on page 673 . 


Symbol. 


Weight 


Acetone 

,, sulphite 

Add, acetic 

1 „ benzoic . . 

M boric 

„ oarbolio 

„ chlorochromic 

vt chromic (anhydride) 

^ eitrio 

M dithionic 

tomno 


„ hydrobromic 
i, hydrochloric 
„ hydrofluoric 

„ lactic 

tt nitric 

M oxalic ...... 

M pentathionic 
„ perohromio . . 
ii phoepWc , . 

.» pierio 

». pyrogallio 
4i Bailey lie . . . . 

. eulphuric.. .. 
n ffuiphuroua . . 

tt tannic 

,4 tartaric .... 
t, tettathioulo 
trtthionio. . 

Mmot* 


o,h«o 

CgH,OHSO,Na 

Oi H 4 (»i 

Or II, COOH 

H„ BO, 

Cr H 5 OH 

OCrOiOH 

Cr O, 

C«H*0 7 H a 0 

H a 8*0 4 

Hg CO* 

C* Hr (OH), COOH, H*0 

H Br 

H Cl 

HP 

CH, CH (OH) COOH.... 

HNO, 

H, 0, 0 4 

H g S 0 0, 

H Cr 0 4 

h,po 4 

C, Hg (NOg) s OH 

CgHglOH), 

Or H 4 (OH) COOH 

H,S0 4 

Hg SO, 

C 14 Hjg Og 

Cg Hg ^OH)g (COOH)* .. 

H» 8) Or 

CgHjJgH), Q! (or Br) 

o&o&yyyyyyyy.yyy.i 



Aife rttoftxuuu** MNakitay ebktmcai^ 
TAB1 E8 O ff BYMB OIiS, A<} — Ooitonurm 
Run, 1 Bmtnoi,. 


Alum, ammonia 

» chrome 

„ Iron ammonia 

„ potash 

Aluminium chloride * — 
„ aulpbate ..... 

„ snlphooyanide. 

Amidol 

Ammonia 

Ammonium bichromate 

„ bromide 

M carbonate . . . 

„ chloride 

„ chromate . . , . 

„ citrate 

,* Iodide ....... 

„ molybdate . . . 

„ nitrate... . 

M oxalate. 

„ persulphate . 

„ phosphate . 

„ sulphate ...... 

„ sulphide 

„ sulphocyamde 

*, vanadate 

Amyl, acetate 

„ alcohol 

Aniline 

Antimony, sulphide 

Autantia 

Amine 

Barkan, bromide 

J chloride 

„ iodide 

ff nitrate 

„ peroxide 

,, „ sulphate 

Sensole (bensene) 

Borax (see Sodium borate) . . 

Bromine... 

Oadmium, bromide 

« chloride 

», iodide 

Coiolum, carbide 

£ carbonate 

„ chloride (ciyst.) . . 


%h{S?ik a 5 H iO 


OrtKaiSO^iMHaO 

aeasais^.: 


Al» Cl, 12H«0 ... 
A1 9 (80 4 ) 8 16H*0. 


O® H § Oil (NH fl ) 9 2H01 . . • 
Nil* 

NH 4 HC0 8 + NKi COOH N 
NH4 Cl 


S Cr 0 4 
Or He I 




« Mo, <J M 4H*0. 

0„ 


NHA, 0, 0 4 II t O. 
NH 4 jj Ba 0 8 


(NH 4 )i Sa0 8 . 

(NH 4 ) t hpo 4 
(NH 4 8 so 4 . 

NH 4 H8 ... 
nh 4 cns... 
nh 4 vo 8 ... 

C7 Hj 4 Oji * . . 


(CH 8 ) 9 CH CH 9 CH fl OH . . , 

OjHsNH* 

Bb,8 8 

(OaHjiNO^ja N NH 4 

0 (0 | h 4 ohu o 8 h 4 o .. . 

Ba Br a 2HaO r 

Ba Cl 9 2H»0 

Bala 

Ba S0 4 

0 # Ha 


Br 

Cd Br 9 4HfO 

CdCl f 

OdT* 

OaC. 

Ca QOg ..... 
OaCMHVO.. 


IlsiSSs aESniN{fisiSS3BS£is>g2iHkif«9s«5Um 
* & 
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TABLE OF SYMBOLS, &o.~ Continued. 


Name. 


Calcium, ohlortde (fused) 

„ hypochlorite 

„ sulphate 

„ hydroxide (slaked lime). 

Carbon, bisulphide 

Oeiloidin 

Ceric, sulphate 

Chloral hydrate 

Chloroform 

Chrysoidine 

Cobalt, chloride 

Copper, bromide 

„ chloride 

„ nitrate 

„ sulphate 

Cyanine 

Dextrino 

Diamidophonol 

Edinol* 

Eikonogonj 

Eosine 


Erythroslne 


Ether 

Ferrous and forric salts (See Iron)| 
Formaline 


Symbol. 


ntv. 

Weight. 


CaCl, Ill 

Cft(OCl), 153 

Ca S0 4 2H a O 172 

Ca (OH), 74 

C Sj 76 

Iiia Ofl (NOjV * .* * * ‘ 504 

Co (S0 4 ), 4H„0 404 

C Cl 8 CH (OH), 165*5 

CU Cl a 119*5 

C fl H 5 N, C c H„ (NH,), .... 211*7 

Co0I,6H,O 238 

Cu Br.j 223*5 

Cu Cl, 211,0 170*5 

Cu (NO*), 6H,0 357*5 

Cu S0 4 5H a O 249-5 

C*H w N 2 1 544 

(CsHieOJ* - 

C fl H d OH (NHj) a 124 

C,o H fi (OH) NH, SO, 0 Na 283 

Na or K Salt of 

C e H 4 (CO) tt O(CflHOHXJ)*.. - 
C B H 4 (CO), 0 (C e H OH 

X*lh - 

C 4 H J0 O 74 

40 % sol. of CH,0 — 

a, H fi (OH), 92 


Glyolng 

Gold, chloride yellow 

C«II 4 OH nhoh, 

OOOH.. 167 


412 

» i» brown 


340 

„ „ potassium . 

KAu01 4 2H,0 .. 


„ „ sodium . . . 

Na Au Cl 4 2H,0 . . 

398 

Hydrogen, peroxide 


34 

Hydroquinone 

, c, H, (OH), 


Iodine 

. . ■ X 

127 

Iridious chloride 

...... Ir Cl* 

„ 299*5 

,, tetrachloride 

Ir Cl 4 

335 

„ potassium ,, ... 

K, If Clfl 

484 

„ sodium „ 

Nij Cl,, 

452 

lBON. 

Ferric chloride (dry) . . . . 

Fe, Clfl 

325 


- * Edinol i* the hy 'roohloridr of Vanmlooxyboijzyjalcohol. 

t Elkonogm is (be sodium «»!t of aimdu /Lmvphthol- /3-roouoaulpharic acid. 
t Tho X in theso formuhr may lie bromine, usd in ?, ot chlorine, which dements 
in other projiortion* constitute (ho various commercial dyes, 
i tilyc n is T-oxyphenyl-giycin or 7>oxyphenyLainido>acetic acid. 
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TABLES OF SYMBOLS* &C.-CorrnN0*n. 

» « 1_ ~ fiotnv. 

Wkught. 


Nam®. 


Symbol 


1 F^ Cl* 12H a O 541 

[4 Fo C # H* 0 T 3(NH 4 ), 

C*H 6 0, 3Fe (OH), 2030 

. , 5 Fc C,H 4 0, 2(NH 4 ), C d H A 

, NHAHA 2H a O 1956 

• Fc* (C, 0 4 ), 376 

. (NH 4 )a Fe (0, 0 4 ),3H 2 0. ... 426 

K a Fo (C 4 0 4 ) 8 3H/> 491 

N^FeJOAfollH/) 976 

FeOly 127 

Fo CJ 2 4H a O 199 

FeC a 0 4 2H i 0 160 

Kj Fe ((’, 0 4 ),H 3 0 328 

, Fc S0 4 711*0 278 

Fo (NH 4 ), (S0 4 ) a 611/) .... 392 

Pb (3, If, O a ) 3 3H*0 379 

Pb NO,), 331 

Li OH 24 

Li Br 87 

LjsCOh 74 

Li Cl (rrysfc, has 2H a O) .... 42*5 

Li I 134 

Mg Cl, 95 

Mg S0 4 7H,0 246 - 

Mn Oi 87 

Mn S0 4 411./) 225 

Ilg 200 

HgCl* 271 

Hg 1, 454 

Hgl, 2KJ 786 

(G§H 4 OH NIICHap)* H 9 80 4 344 
(C 6 H 4 OH NHCTlap) ■+ C,H 4 

(O H)ip 234 

PdCl 4 177 

K, Pd Cl 4 326 

C 4 H 4 NH„ OH 109 

Hg Pt Cl, 6H 4 0 516-4 

KNH 4 Cr0 4 173 

K H CO, 100 

K.OrgO, 294 

CgHsfOH^^O/gBOK.... 214 

KBr. 119 

K, CO, 138 

* Met o! iff the sulphate of mono methyl-para-araido phenol. 

♦ Orfeol it a mixture o t one molecule etch of methyl-ortho-amido phenol and 
hjpdroqmaoike. 


Ferric ohloride (lump) 

„ ammonia citrate, brown. , 

O » .. gro®n 

„ oxalate 

,, ammonium oxalate 

,, potassium „ 

,, sodium „ ...... 

Ferrous, chloride (dry) 

.» (cryst.) 

„ oxalate 

„ potassium oxalate 

,, sulphate 

„ ammonia sulphate 

Lead, acetate 

„ nitrate 

Lithia, caustic 

Lithium, bromide 

,, carbonate 

Lithium, ohloride 

„ iodide 

Magnesium, chloride 

,, sulphate 

Manganese, peroxide 

,, sulphate 

Mercury 

, , bichloride 

M iodide 

,, potass, iodide (bolnblf) .. 

Metol* 

Ortolf 

4 

Palladious ohloride 

„ potassium chloride .... 

Para-amidophenol 

Phenol (see Acid carbolic) 

Platinum per (or bichloride ( 

Potassium, ammonium chromate! 

„ bicarbonate 

„ bichromate 

„ boro-tartrate 

„ bromide i 

„ carbonate (dry) \ 




TABLES OF SYMBOLS, &o. -OQVftxmvb* 





Na MX. 

| SVHBOX.. 

jfeguiv. 

WxraHT. 

Potaagium 

I* 

chlorate 

...! KCI 0 8 

122*6 

ohloride 

...1 KOI 


»» 

chloro-platimte . . . 

... K,Pt 01 , 


M 

chromate ....... 

...* Kj Or 0, 


» 

oitrate 

. . . Kj C 6 H5 O7 HjO. . • 

343 

•i 

oyanide 

... KCN 

68 

•1 

ferricyanidu 

...‘ K g Fe (CN) fl 


It 

ferrocyanide .... 

. . . K 4 Fo (CN)a 3 H a 0 . 


II 

hydrate 

. , K HO 

66 

|t 

iodide 

...' K 1 

166 

M 

metabisulphite . . . 

... K a S.j O5 

222 

It 

nitrate 

... KNO, 

....... 101 

>1 

nitrite 

...» KNO, 

86 

•| 

otalate 

... Kj C, O, H,0 

184 

• » 

percarbonate 

...l K„C,O a 


*1 

perchlorate 

. . K 01 0 4 


*» 

permanganate . . . 


316 


persulphate 

... KjSjO, 


ll 

sulphate 

...1 KjSOi 

174 

>1 

sulphocyamdo . . . 

.. KCNS 

,97 

ryroeateohln 

... 0,11,(011), 



RooheUe gait 

Sohhppe's gait (sodium eulphauti , 

moulate) 

Silver, acetate 

„ ammonium nitrate 

„ bromide 

* u carbonate 

,♦ ohloride 

rt citrate 1 

M fluoride 1 

„ iodide 

► M nitrate ‘ 

f , nitrite * 

» oxalate 

it oxide 

tt phosphate 


K Nat 


, 4H«0. 


283 


t , sulphide 

u tartrate..* 

Sodium, acetate 

« __ » . (*<M^ 

» taeaetoiM*. * . 


HmipMt* 


N»Vi Sb S 4 9HjO 479 

AgC,H,0, 167 

Ag NO* f2NH, 204 

AgBr 168 

Ag, 00, 876 

Ag 01 143*5 , 

Ag C, H, O t 513 

B > 

Ag.0,0, 304 ' 

Ag, 0 224 

Ag, PO, 419 

Ag, SO, 318 

Ag, S . 248 

Ag, 0, H, O, 363*4 

N»0,H,0,3U,0 136 

*S « 

Na, Ct, O, W& 896 

N* HBO;,...,.. 10J 
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TABLES OF SYMBOLS^ <fco. —C ontinued. 
Name. Symbol, 


■"<*1 


EqoIvT 

WmrcmT. 


Sodium, borate Na^ B 4 0 7 IOKjO 

„ bromide »Na Br 2H a O 

ii carbonate (dry) Na a CO* 

„ carbonate (eryat.) -Na* 00 8 10iI a O 

f , chloride N* Cl 

M ohloro-platinate Na^ Pt Cl„ 6HjO. . . , 

„ citrate Na s 0 R H 5 0 7 5|Uif) . . . 

„ fluorido Na F 

„ hydrate (caustic) Na O.H 

„ hydrosulphite* Na H SO* 

„ hyposulphite!* Na* S 2 O a 5H/> 

,i iodide Na I 

„ nitrate NaNO* 

„ nitro-prusside Na* Fe a (CN)| 0 (NO) a 411*0, 

„ oxalate Naa Q, O* 

„ phosphate Na*HPO* 12H.0 

„ tribasio phosphate .... NasPO* 121I a 0 

„ sulphate (cryst.) Na a SO* 10H/) 

„ sulphide Na-* S 911/) 

i ? sulphite (dry) Na.* SO,, 

„ „ (cryst.) Na,80*7H/> 

i, tungstate Naio W la 0 4l 28IL*() - 

Strontium, bromide ... Sr Br* 

„ chloride (dry) Sr C\ 

(cryst.) Sr Cl* 2H a 0 


iodide 


Sr I- 


„ nitrate Sr (NO*) a 

Thlooarbamide ’ CS (NHj) a 

Thiosinamine CS (Nil*) Nil 0* H a . . 

Thymol CEf s C 6 H» OH C,* H ; . . 

Tin (Stannous) chloride 8n Oa + *2 1 1*0 

Uranium, acetate , UO* (C 2 H* Oj) s 2H*0 

i, ohloride | UO a Cl a 

nitrate UO a (NO a ) a 611*0 . . . 

Zinc, sulphate Zn SO* 7H/) 


382 
139 
106 
286 
686 
560 4 

357 
42 
SO 
88 

248 

150 

85 

600 

134 

358 ' 
380 
322 
240 
126 
252 
3598- 

247*5 
158*5 
191*5 
341 5 
211 5 
76 
116 
150 
225 . 
426 
343 
504 
287 


* Called “ hyposulphite ” by oheraiati, f Called « thiosulphate " by obetnutf . 


38 
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TABLE OF THE SOLUBILITIES OF THE PRINCIPAL 
SUBSTANCES USED IN PHOTOGRAPHY. 


•ol.a»«ofttbIt , v.s. *.t rerjf toluble ; s.s. ^$Ughily loluble ; dec.^tkcowpowd ; 
inROi. "tUuoUibl* 


Name. 


One part is sola "g ► 
ble m - parts * g a v 
of water. Z £ S a 

a-ofte 

1 a « ® £ 

Cold. Boiling §2 ;j 6 

a. * 


Solubility in Alcohol, 

Ac. 


Acetone 

, , 

, 

, . 


,, sulphite 

v.s 

. • 

. 

8,8. 

Add, acetic . 

, . 

. 

. . 


„ beuzoic 

380 

45 

027 

1 In 2*75 90% 

M boric . . 

29 

29 

3 J 

1 in 28 90% 

,, carbolio 

15 


6 6 

» v.s. 

,, chromic (anhydride) 

06 

V 8 

160 

sol with decomp' 

,, citric . . . 

„ formic 

t 

4 

130 



Ae*toti*.~(8p. gr 0814), boils at 133 r F mis/ible in all proportions with water, 
alcohol and ether. 272 gnu. dissolve m 100 gms 20% oane sugar solution at 60* F 
A solvent of rosin, fats, camphor, pjroxjlm and oeltuloid 

Arctic Acid.— The •• glacial " acid, whioh is that implied in formuto unless a 
weaker acid is directed, solidifies about bO 1 i . Its sp gr. is 1*055 , It boils at 2499. 

* It Is a solvent of gelatine, celluloid, pyroxyline, fats, oils, etc., blisters the skint 
strongly absorbs water from the air, and is miscible with water, alcohol, ether, 
chloroform and glycerine in all proportions. 

Formic AcuL—K colourless liquid of 1 22 sp gr ( =100% acid), miscible with water 
and alcohol Weaker solutions are -1 20 (90%) , MB (80%) , 1*15 (65%); 1*1V$0%I 
and 1*06 (25%). 

Myiricdi Acid —A solution of the gas HI, and obtainable as strong M ip. gr* 
2*0 (*96% HI). Solution of sp.gr 17 contains about 52%; sp. gr. 1 5, about 43%. 

Hydrobnmic Acut —A solution of the gas, HBr., in water. The strongest solu- 
tion has sp. gr. of 1*78 <>~82%j l sol. of 1*49$ sp gr. contains 48% HBr . 1*36, 4% , 
vaoe,a5% 

Rpdrockloric AcuL—A solution of the gas, HOI, la water. The commercial 
Strongest acid has sp gr. 1 16, and contains about 30% HCL Impure aeid is sold 
M " spirits of sahs A 

ffiAwMsh Acid (» Prussic Acid).— The strength of the official acid of the 
British Pharmacopoeia is 2%. A 10% acid is obtainable in the chemical trad*. 
B&m Are the most deadly and dangerous poisons. 


flkdradttorfe Add Is a strongly faming solution of the gas HI*. ; it ft sold fid 
■tewgtEs45%and5fl%HF. 

LcuHd Acid is sold as a colourless syrupy liquid, miscible with water hr aleefcot. 
Sprgr. 1*11. A weaker add is also arid ownmcruleUy ooc fairing 5ff)£ aeid. 



Airo PHcnoos*re«t , s dailv companiob. 


TABLE OV THE SOLUBILITIES, «o -Owmwro. 


l_!L— r i_ till 

I cold. Ibouiok ills 


Solubility In Atoohol* 
Ac. 


Aold, gallic . 

100 

03 ( 

i 

1 

1 In 5 90% alcohol 

1 in 40 ether 

„ oxalic 

| 95 

03 

101 


„ piorio . . 

100 

t 

•• 

1 

1 In 10 90%, also in 
ether 

, pyrogallic 

2i 

8 * 

44 

sol, also in ether, no 1 
i in ohlorofora 

„ salicylic 

500 t 

12* ( 

i 

1 in 35, 1 to 2 a 
ether 

„ tanmo . . 

05 

• 

20 

1 in 0*6, nearly insoU 
m ether 

„ tartano 

Alum, amxnoma 

3 i 

\ 1 

132 


83 

0 24 

12 

insoluble 

„ chrome 

6 i 

dec 

16 


„ iron ammonia . 

3 

doc 

33 

insoluble 

„ potash .... 

10 

\ 8 

9b 

insoluble 

Aluminium, chloride 

i 

V S 

400 

soluble 

„ sulphate . 

3 

1 1 

35 


Amidol a « a • ....... 

4 

V 8 

24 

less sol. in al& &eth. 

Ammonium, bichromate. . 

5 

i 

20 

1 in 31 absolute ale 

,, bromide . 

1 4 

v a 

72 



lWWe Ac id —Strongly corrosive liquid of 1 42 *p gr (<*>71% HNOs), soluble Iff 
water , oxidises alcohol and other organic solvents 

Phosphoric Acid —Sold as syrupy liquid, that of 1 75 sp gr (*• about 90% Ueidl 
being intended when 1 phosphoric acid ' is prescribed la formula. 

Sulphuric Acid— The commercial strong acid is a thick corrosive liquid of tM 
fp. gr. (»9S% H«S 04 ) It absorbs water rapidly from the air, and f mixed with 
water, great heat Is developed. The acid should always be added to water-eiot 
vice versa* 

Siflplmrtnu AeU -A elation In water ot the gM 80. , »l a rated tolatton of 1M6U 
equivalent to 9*5% HgBOg, but eoon loses strength. 

Albumen —On beating the cold solution to 160 F. the albumen separates in 
insoluble form. Alcohol similarly coagulates albumen 

Methyl Alcohol (op gr. 0*814) —The chief constituent of crude “ wood •phit,” «f 
wood naphtha, in which is usually 10% of acetone. 


«f alcohol ante with water, which can be abstracted with drypotaesram carbons!# 4 

tip fr.l JS>eoatela»41'li«a*, 

»* 
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TABLE OP THE SOLUBILITIES, &o.-CoNTiNuk>. 



One part Is solu- 
ble in — parts 

. -a — . 

*5J5 frfi 
' »8g2 


Name, 

of water. 

£, .2 .£ * 

;ss2a 

Sg-S 

Solubility in Alcohol, 
do. 


Cold. 

Boiling 


Ammonium carbonate . . 

4 

dec. 

25 

* 

„ chloride .... 

3 

1*4 

35 


„ citrate 

i 

v.s. 

200 


„ iodide 

06 

v.s. 

165 

lin4alc.,s.s in ether 

„ molybdate . . 

,, nitrato 


dec. 

v.s. 

40 

200 


„ oxalate .... 

23 

2-4 

4*3 

sol. 

„ persulphate 

14 

dec. 

65 


i, aulpbocyanidc 

06 

v.s. 

160 

; v.g. 

„ vanadate .... 

Si.ti. 

v.s. 



Antimony Bulphido 

inRoI 

. . 


j v.s. ; s.s. in ether 

Aurantia 

B.S, 

* , 

, . 

Anri ne 

S S. 

. . 

. . 

1 sol. ; also iu ether 

Barium bromido 

0-75 

0-5 

133 

i v.s. in ben sole 

„ chloride 

2*4 

1-3 

42 

: inscl. 

„ iodide . 

4 

v.s. 

200 

; 1 in 20 alcohol 

„ nitrate 

• 12 

3 1 

8 

insol. 

Bromine 

31 

. . 

3-2 


Cadmiufti, bromido 

0*94 

v.s. 

. 106 

1 in 3 ale ;lin250eth. 

., ammonium bromide 0 7 

V.s*. 

137 

1 

„ chloride 

0-71 

0-67 

140 

1 in 8 alcohol 

„ iodide 

108 

0*75 

93 

1 in 1 alo.;lin3-6etb 


Calcium, chloride (cryst.) 
m - ,i (fused) 

„ sulphate 

„ hydroxide 

Coric sulphate 

Chloral hydrate 


i 

14 

380 

700 

12 

1 


Copper bromide v.r 

a , chloride^ 0 83 

,» sulphate ' 2£ 

Cyanine b.s. 

.. iMamldophenol sol. 


V.R. 

O' 65 
450 
1.300 
200 


v.s. 

v.s. 


400 
70 
03 
,0137 
? 83 
400 


121 

40 


1 in 1/5 90%, 1 In *60 
carbon bisulphide. 

v.s. ; also in ether. 


Aluminium Sulphite* untie it* purchased as a reddish solution of 1*16 «p. gf. 

Sulphide is sold as a deep yellow solution containing also poly* 

vulpbdes. 

Jmyi Acetate .— Liquid of sp. gr. 0*976, miscible with alcohol and ether but not 
with water. A solvent of fata, oils, resin, pyroxylin© and celluloid. 

Amp I Mcokcl, the chief constituent of fusel oil, is not miscible with water. 
jfwUijw (sp. gr. l*036t Is freely misolblo with alcohol or ether, but only very 
slightly with water. It boils at *6° S\ and coagulates albumen. 



‘ AND JPROTOGftAftff Eft'S DAILY COMPANION. 

TABLE OP THE SOLUBILITIES, Ac.— C ontinued. 


Name. 

iOne partis sola* 
j ble m — parts 
■ of water. 

i — 

j Cold. | Boiling. 

jli j 

5 1 3 2 8olubiHty in Alcohol, 

O 2L do. 

gS-s 

Silo 

ft - 

Edinol 

...J wl, .. 

[cohol or ether. 

Eikonogen 

....] 25 .. 

4-2 nearly insol. in al* 

Eosine 

. . . . sol. 

i insol. in ether. 

Ether 

.... 12 

8 ; 

Erythrosine 

B.S. . . 

8,8. 

Gold, chloride 

V.B. V.B. 

. , 

Hydroqulnone 

.... 17 

6 1 

Iodine 

. insol. insol. 

' sol. ; also in carbon 

Iron 


bisulphide 


Ferric chloride (lump) . . 

.» » (dry)--.. 

„ Ammonium citrate 
(brown)* 
»i ii (green)! ’ 

,, ammonium oxalate 


v.s. v.s. 
0-63 . v.b. 
4 


„ potassium ,, 

15 

0-85 

6-6 

! insol 

,, sodium ,, 

1-69 

0-55 

60 


Ferrous chloride (dry) . . 

2 

V.S. 

50 


.. .. (cry.it.) • 

0-68 

V.H 

147 

j 

„ oxalate 

4500 

3800 



„ sulphate £ 

1*43 

0 27 

70 

; 

„ am. sulphate!*.. 

3 

. . 

33 


Lead, acetate 

li 

0-5 . 

66 

1 in 15 alcohol 

Lead, nitrate 

2 

0-7 

50 

j insol. in ether 

Llthia, caustic 

8.8. 

, , 

, . 

j 

Lithium, bromide 

07 

0-4 

143 

1 

„ carbonate 

72 

138 

i-3 

v.s. 

„ chloride 

u 4 

0 8 

80 

j » 

„ , iodide 

0-61 

0-2 

164 

; v.s. 

Magnesium, chloride (dry) 

1-7 

14 

60 

j v.s. 

ii % sulphate .... 

1 

0 15 

100 


Manganese, sulphate — 

0-8 

1 

120 

. 


JSthsr (called also “ sulphuric ether ") is very volatile and inflammable. BoiJfc at 
35? F., sp.gr. 0 722. 

Formaline.— A com neroial strong solution (40%) of formic aldehyde, CH»0. 

Ghlatine becomes swollen in cold water and dissolves in hot. Dissolved In the 
cold by oxatio, acetic, hydroohlorio, or nitric acid, barium chloride or chloral 
hydrate. Precipitated from its solution in water by aicohoi. 

Q I* corine.- fillaoible with water or aloohoh Bp. gr. 1-265. 

Iodms dissolves freejj also in carbon bisulphide or potassium iodide solution. 

Ftrrie OrnmlaU is very sol abje, over 20%, it is partially reduced to ferrous oxalate 
on heating the solution to 212° F. 

t Baven parte of ferrous sulphate correspond to 10 parts ferrous ammonium * 
sulphate. * 21*7 to 22 4% iron. 1 14 to 15% iron. 



’ *wm mt&ii. 

TABLE OF THE SOLUBILITIES, te.-^Ooim»raD. 


W4sis 

or water. 


Odd. 


Mercury, btohloride 16 

^ iodide 150 

Metol | sol 

Ortol 

Para-amldo-phenol hjdro 
chloride . ' 10 



•I 


10 


Solubility to Alcohol, 
So. 


insol. In absolute ale. 
1 in 4 90% 

s.s. ; also In ether 

1 in 22 


i add carbolic) | 

, bicarbonate . 1 

4 

doc 

25 1 

i 

bichromate . J 

10 

1 

10 


borolartrate. 

I 

▼ B 1 

135 


bromide . . . . i 

l* 

1 

65 


oarbonate(dry)i 

09 

0 64 

112 

1 in 750 

chlorate . . . | 

17 

2 ! 

6 

insol. 

chloride . . . . , 

3 

175 

33 ; 

msol. 

ehloroplatiniti 

6 

\ S | 

17 1 


ebromato . . . 

2 

12 

50 1 

I msol. 

oitrate , 

06 

v s 

166 

1 insol. 

cyanide... . 

08 

1 vs * 

122 

1 v « 

ferrioyamde . . | 

2J 

13 

40 

[ 1 in 9 

ferroeyanide . 1 

34 I 

1 2 

29 


hydrate . . . 

4 

^ s 1 

200 

insol. ( insol 

iodide t 

07 

i * 

140 

sol 

metabisulphitei 

sol 

dtc 

. • 

1 in 16, 90% 

nitrate 

, 

0 4 

28 


nitrite 

1 

v s 

100 


oxalate 

3 1 

^ V 8 

33 

insol. 

peroarbouate • 

15 

dec. 

65 | 

1 

perchlorate . . 

100 

5 | 

A 1 

1 

permanganate’ 
persulphate . . 1 

16 i 

50 

dec * 

625 

2 1 

1 

! 

Bulphocyanide; 

0 46 , 

v.s 

220 

msol. in a bap 


in tth 


2 ' 
Ji i 

?• 


„ aoid sulphate 

Pyrooateohln 

Boobelle salt 

Bohlippe’s salt 

Surer, acetate 1 100 

H carbonate 1 insol 

„ chlorate. .... 5 

». citrate 1 msol. 

„ cyanide t insol. | 

u fluoride* I r.s. 


08 

V.8. 

▼. 8 . 

V.B. 


T.B. 


50 

80 

66 

32 

1 

20 


L Steadily soluble to ammonU and hypo. 

3k AeF.ifisO is alaoftt as soluble u ouoium 
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t*8LB OP THE SOLUBILITIES, Ao.-OoimxoaD. 


Kmm, 


nitrite 

sulphate 

sulphocyanide . 


Sodium, acetate . . 

, | bicarbonate 

„ bichromate 

„ bisulphite . . 

,, borate 


oarbonate (dry) . 

„ fcryst.), 
ohloride .... 
obloroplatmate . . 1 
citrate . . , , 


hydrate ^caustic) 


iodide 


oxalate 


sulphide 
sulphite (cryst )' 

tri-baaic phosphate 

tungstate I 

(meta) vanadate 


(cryst.) 


nitrate 
Thlocarbamido . . . . 
Thiosinamine . .. 


Tin (stannous), chloride. 

Uranium, acetate 

If chloride 

nitrate....... 

SStec, sulphate 


One part is solu* 
ble in - parts j 

«|t|j 

of water. 

if ll! 

t Cold 

Boiling. 

*ii! 

— 

I 

-i 

3 44 , 0 1 , 

227 j 

8.B. 

i •• 

.. 1 

67 

1 •• 

115 

insol. 

1 

# m 

insol. 

1 • • 


28 

V B. 

36 

11*3 

dee. 

88 

1 

06 

100 

v.s. 

, , 

. . 

121 

i ! 

8 

1-1 

0-9 1 

90 

6 

22 

16 2 

, 156 

v n. 1 

$32 

3 

21 1 

35 

l sol. 


. , 

sol. 


# ' 

25 

.. 

4 

V H 

V.S. ' 

.. i 

06 

v.s. 

170 , 

| 0-6 

04 

166 

M 

06 

85 

35 

• • i 

3 

67 

1 

15 

v.s. 

V 8. 

. . 

> 22 

1 

45 

4 


25 i 

05 

V 8. 

20 ' 

8 to 12 


r 

t 

V.S. 1 

200 

101 

i 

100 

< 196 

1 

51 

133 

06 , 

75 

} 0-56 

025 

18 , 

' 141 

1 ‘ 

71 ; 

' 11 

v.s. , 

9 ‘ 

17 


6 ,1 

330 

][ 1 

03 1 

, 4 

v.s 1 

66 

v.s. 

v.s. | 

* * t 

t VfrS, ' 

V.8. 


4 

v.s. * 

200 1 

j 0& 1 

' 1 

016 

161 { 

1 


[I Solubility la dioohftt, 


1 in 26, 90% 


1 in 50,90%; insol. in 
father 


1 in 15 


B.B. 


illSOl, 


insol, 

1 in 30, 90% 


v.s, also in ether 
l in 2 90 %; alsoineth. 


{ether. 
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PERCENTAGE OP REAL AMMONIA IN SOLUTIONS OP 

DIFFERENT DENSITIES AT 14 C. (57- F.) — Cariub. 


Specific 

Gravity. 

cent age j qJJJJjS? 
Ammonia Gravit y- 

Per- 

centage 

Ammonia 

jSpocifi 

jGravity 

| Per- 
j contage 
.Ammonia 

Specific 

Gravity. 

Per* 

j centage 

I Ammonia 

08844 

36*0 

i 0-9052 

"W 

l 0-9314 

i 18*6 , 

096 il 

1 >6' 

0*8864 

350 

i 0*9078 

260 

i 0-9347 

\ 17*0 

0*9670 

! 80 

0-8885 

34-0 

! 0-9106 

250 

0-9380 

160 

0*9709 

j- 7-0 

08907 

330 

! 0*9133 

240 

! 0-9414 

I 15*0 

! 0 9749 

6-0 

0-8929 

32*0 

| 0-9162 

230 

, 0-9149 

14-0 

! 0*9790 

5*0 

0*8963 

31*0 

: 0-9191 

22-0 

0-9184 

; 13-0 

; 0-9831 

4-0 

08976 

30*0 

0*9221 

21*0 

! 0*9520 

12-0 

! 0*9873 

3-0 

0*9001 , 

1 290 

j 09251 i 

20 0 

0-9556 

I 11*0 

| 0*9915 

20 

0-9026 1 

! 28*0 

: 0 9283 1 

190 

! 0-9503 

1 10-0 

1 0 9959 

1-0 


INDICATORS 

(I.R., Colour Tests for Alkalies and Acids), 


Litmus 

Cochineal 

Methyl orange . . 
Pbenol-pbthalein 


Reaction of Substances to Various Indicators 


Bubdtanoe. 

Litmus. 

Methyl 

Orange. 

Phenol - 
: phfchalein, 

Alnin 

. . acid ' 

neutral 

acid 

Borax 

alkaline 

alkaline 

neutral 

Potass, metabisulpbite .... 

acid 

neutral 

acid 

Potass, oxalate 

neutral 

neutral 

neutral 

Rochelle salt 

neutral 

neutral 

neutral 

Silver nitrate 

. . acid 

neutral 

acid 

Sodium bicarbonate 

alkaline 

alkaline 

neutral 

Sodium citrate 

alkaline 

alkaline 

I neutral 

S >dlum bisulphite 

acid 

neutral 

l acid 

Sodium sulphite 

alkaline 

alkaline 

neutral 

Sodium phosphate 

» . ; neutral 

alkaline 

neutral 


Bright red 
Yellow 
Red 

Colourless 


Alkaline 

Blue 

Reddish violet 
Yellow brown 
Intense red 


; In presence of 
; Carbon Dioxide. 

> Reddish purple 
Not affected 
Not affected 
Useless 
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Thkrmohxtbxc Bulbs. 

The following rales for the rapid conversion of degrees m one 
system into another will be found u oful 

Tc Comer t Centigrade into Fahrenheit . 

Degrees Goutigrade \ 9 5 + 32 

Ex 80° C x 9 5 144 + 32 17b° F. 

To Contort Fahrenheit into Centigrade 
(Degrees Fahrenheit - 32) x 5 9 

Ex - 100° F - 32 68 x 5 - 9 37 8 0 

To C cmvei t Fahrenheit into JUaumur 
. (Degrees Fahrenheit - 32) - 9 > 4 
Ex -95’ F - 32 63 -r 9 x 4 28 J K. 

To Convert Reaumur into Fahrenheit 
Degrees Reaumur x 9 - 4 + 32 
Ex — 16° R x 9 - 4 - 36 + 32 68 J F 

To Convert Centijradc into Reaumur 
Degrees Oentigrado x 4 5 

Ex 60° C, x 4 - 5 - 48 J R 

To Convert Riaumur into Centigrade 
Degrees Reaumur x 5 - 4 
Ex -80° R x 5 -r 4 - 100' C. 



m 

Tins mrrtMt jottmai pjiotommwc aj.Icamac, 

pm 

COMPARISON 

OP 

THBBMOMBTBB SCALES. 

SqCIVALBNCE OF ObNTIGBADF (OlXSlUS) A5D 
MOMFTJuBS, 

FAsniasHEn Tam- 

Centigrade 

1 

Fahrenheit Centigrade Fahrenheit 

Centigrade Fahrenheit* 

1 0 

1 32 0 

35 

950 

70 

158 0 

1 

33 8 

36 

968 

71 

159 8 

2 

35 6 a 

37 

98 6 

72 

1616 

3 

37 4 

38 

100 4 

73 , 

163 4 

4 

39 2 

39 

102 2 

74 1 

165 2 

5 

41 0 

40 

104 0 

75 

167 0 

6 

42 8 

41 

105 8 

76 

168 8 

7 

44 6 

42 

107 6 

77 

170 6 

8 

46 4 

43 

109 4 1 

78 

172 4 

9 

48 2 

44 

1112 j 

79 

174 8 

10 

50 0 

45 

113 0 

80 

176 0 

11 

518 | 

46 

114 8 

81 

177 8 

12 

53 6 

47 

116 6 ' 

82 

179 6 

13 

55 4 

48 

118 4 

83 

181 4 

14 

57 2 

49 

120 2 

84 

183 2 

15 

59 0 

£0 

122 0 

85 

185 0 

16 

| £0 8 

51 

123 8 

86 , 

186 8 

17 

i 62 6 

52 

125 6 

87 

188 6 

18 

j 64 4 

53 

127 4 

88 

190 4 

19 

662 

64 

129 2 

89 

192 2 

20 

680 

65 

1310 

90 

194 0 

21 

69 8 

56 

132 8 

91 

195 8 

22 

716 

57 

134 6 

92 

197 6 

23 

73 4 

58 

136 4 

93 

199 4 

24 

75 2 

59 

138 2 

94 

201 2 

25 

77 0 

60 

140 0 

95 

203 0 

26 

78 8 . 

61 

1418 

96 

2048 

27 

806 

62 

143 6 

97 

206 6 

28 

82 4 

63 

145 4 

98 

2084 

29 

84 2 

64 

147 2 » 

99 

210 2 

30 

86 0 1 

65 

149 0 1 

100 i 

212-0 

‘ 31 

87 8 

66 

1 150 8 , 

152*6 ( 

105 j 

221*0 

32 

89 6 

67 

110 | 

2300 

33 

01*4 t 

68 

154 4 . 

115 

239*0 

34 

■eU- 

93*2 

* L 

69 

Ma j 

120 

248 0 
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A TABUS OF ATOMIC WEIGHTS OF THE CHEMICAL 
ELEMENTS. 


SUM. 

Symbol. 

Atomic Weight 
in Round 
Numbers , 

Accurate 

Atoms* 

Weight* 

Aluminium 

.* A1 

27 

27*1 

Antimony 

Sb 

120 

iao-2 

Argon 

A 

40 

399 

Araenio 

As 

' 75 

750 

Barium 

Ba 

137 

137*43 

Beryllium 

Bo - 0) 

9 1 

91 

Bismuth 

Bi 

208 

208*0 

Boron 

h 

11 

t 11*00 

Bromine 

Br 

80 

79*96 

Cadmium 

Cd 

112 

112*4 

Custom . * 

Cp 

133 

1329 

Oaioium 

' Ca 

40 

401 

Carbon 

0 

12 

12*0 

Cerium * 

Ce 

140 

140*26 

Chlorine 

• Cl 

35 5 

35*451 

Chromium 

Or 

52 

52*11 

Cob.lt 

Co 

59 

59*00 

Copper 

Cu 

63*5 

63*60 

Erbium 

Er 

166 

1660 

Fluorine 

F 

19 

19-0 

Gadolinium 

• Gd 

156 

156*01 

0*Uiam 

1 Ga 

70 

70-0 

" Germanium 

Go 

72-6. 

72*5 

Sold 

• | 

AU 

197 

197*3 

. Helium 

He i 

4 

40 

.Hydrogen 

. H i 

| 1 

1*008 

tffflimn t . 

JTdBtoo 

. ! 

115 

127 

115*0 

126*97 

Indium 

Ir 

193 

195 0 

Iron 

Fe 

66 

55*9 

-f'* 

teeflUffsto ............ 

X* 

139 

138-9 


1 H> 

i w 

207 

7 

206*92 

7*03 
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A TABLE OP ATOMIC WEIGHTS-Contikued. 


1 

Nam*. | 

* 2 

Symbol. 

Atomio Weight ; 
in Hound 
Numbers. 

Accurate 
Atomic Weight. 

Molybdenum 

Mo 

% | 

960 

Neodymium ' 

Nd 

144 

I 143-6 

Nickel 1 

Ni 

59 

58 70 

Niobium 

Nb - Cb 

94 

1 94-0 

Nitrogen 

N 

14 

, 14 04 

Osmium 

Or 

191 

, 191 0 

Oxygen (Standard) . ... 

0 

16 

16 0 

Palladium 

Pd 

106 

106 5 

Phosphorus 

P 

31 

, 31 0 

Platinum 

Pt 

193-4 

194 « 

Potassium 

K 

39 

! 39-15 

Praseodymium 

Pr 

141 

140-5 

Rhodium 

Kh 

103 

103-0 

Rubidium 

Kb 

85 

85-5 

Ruthenium 

Ru 

102 

| 101-7 

Samarium 

Sm 

150 

, 150 3 

Scandium 

So 

44 

44 1 

Selenium 

Be 

79 

79 2 

Silicon 

Si 

28 

28-4 

Silver 

Ag | 

! 108 

107*93 

Sodium 

Na . 

23 

23-05 

Strontium 

Sr 1 

1 87-5 

87-6 

Sulphur 

S 

32 

3206 

Tantalum 

Ta l 

183 

185*0 

Tellurium 

Te 

128 

127-6 

Terbium 

Tb 

i 160 

160 0 

Thallium 

T1 

, 204 

204-1 

Thorium 

Th 

1 233 

232-5 

Thulium 

Tu 

171 

171*0 

Tin 

Su 

118 

119 0 

Titanium 

Ti 

r 48 

481 

Tungsten 

W 

184 

184 0 

Uranium 

U ! 

! 240 

238*5 

Vanadium 

V 

51 

51*4 

Ytterbium 

Yb 

173 

173*0 

Yttrium 

Yt 

89 

89*0 

Zino * 

Zn 

65 

65*4 

Zirconium 1 

Zr 

91 

90*6 
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ORTHOCHROMATIC DATA. 


' DISTRIBUTION OF THE COLOURS IN THE SPECTRUM. 
(According to Listing ) 


ftauvov 

(ftxiow 


Wave length < 


/Limit 

(Middle 

.. 8198 
.. 768 6 

Cyan Blue. 

Limit 

Middle 

.. 723-4 
.. 683-2 

Indigo 

Limit 

647 2 

| Violet 

Middle 

. 614 9 

Limit 

585 6 


Middle 

559 0 

Lavender. « 

Limit 

. 5317 

i 

Middle 

. 512 4 



Wave length* 


Limit 

Middle 

Limit 

Middle 


tf&VE LENGTHS OF BRIGHT LINES OF ELEMENTS USED 
t IN PLOTTING OUT THE SPECTRUM. 

(In Ten Millionth! on a Millimetre Angstrom Units ) 
Table I. 


Name of 
i Hoe. 


Salts used. 


Wave 
leugihs 
m X 


AUhium 
jMnum 
< D 
JI4tUeb n 
fctontium 


Red Lithium chloride or nitrate . 

Orange Lithium chlorlae or nitrate . . 

Orange Sodium chloride or bicarbonate 
Green Magnesium ribbon 

Blue Strontium chloride or metal . . 

Blue Calcium ultra* e or chloride . . 
Violet Potassium chloride 


Treble I. has been drawn up so as to enable any one with nothing 
MgSS than an ordinary Bunsen gas burner to oonatruct a ohm, by 
mnanf which the position of any Fraunhofer line in the spectrum 
m M determined with sufficient accuracy for all photographic 
mjma*. The salts should be dissolved in distilled water so as to 
Mp?* saturated solution, a narrow loop of copper or iron when enould 
RStonnd with fibrous asbestos, and this repeatedly heated in *b*, 
gpftm ani allowed to eooL 



I 
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Tabu n . 


4 J 0 

“Little V 

V 

M ag nesium 
« Little h” 


Bed 

Green 

Bluish-green * 
Blue 
Bine 
Bine ' 



nm 

/ 





Table II. will give the data, most easily obtained if a tmall indue* 
tton ooil Is used. A small ooll, giving a lat | or I in. spark* and 
actuated by three bichromate bottles will Bufftoe to show the lines In 
this table. The hydrogen tub© Is* of course, of the welhknoWtt* 
Blacker or Salet form. The magnesium may be used in twisted spirals 
of ribbon, bat preferably in rod form, ana the rods should be filed 
to comparatively sharp points. The constricted portion of 
the vacuum tube and the points of the magnesium rod should N 
placed parallel to and not at right angles to the slit. 


EXPOSURE TABLES. 

The following table, based on that of Burton, gives a rough idea of 
the exposures for various subjects and diaphragms under the following 
conditions : — 

1. Best lighting , midday sunshine in May. June, and July* 

2. With the most rapid commercial plates. Soo below for lectors 
applying to other conditions. 


#7 Mo. 


l**jf 

ns °s 





u 


1 K 1 

IS- 

IS' 


fie* 
G'oudft 
end dky. 


l* a fi f 

||f l\i j jfi 

• l|fs 1 5 ® ! I* 

i <3®* i 


1/250 
1/200 
1/130 
1/100 1 


1/500 I ~ 
1/400 - 

1/250 — 

1/200* 1/10001 


; 1/80 I 1/150 I 1/800 
1/64 1/120 i 1/600 

1/60 1/300 


1/30 

IAS 

if. 

r 


1/30 

1/15 

1/8 

1/4 

W 


1/150 
1/80 

ijS ! y> 


1/120 

1/100 

1/64 

1/50 

1/40 

1/30 

1/15 

X/S 

w 


1/20 l 

l/io a 


1/20 

1/15 

1/10 

1/8 

s 

r 

2 

4 

8 

IS 


i 1/8 
1/7 
1/4 
1/3 

* 2/5 

r 

2 

! I 
16 
i W 
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In weather other than bright sunshine the above exposures are 
multiplied as follows . — 


'Bright diffused light, the) u 
sun bohind a cloud . . j x 


Heavy clouds over the] 
whole sky. Absence • x 3 
of distinct shadows . . 


Light clouds over the] 

whole sky, but light [ 2 

able to cast a wHiblei x * 
Bbadow . ... J 


Very dull. Whole sky 
covered by still heavier 
clouds . 


x 


4 to 5 


At other hours of the da> and times of the >ear the above exposures 
are multiplied by tho numbers in the following table of daylight 
variation The figure 1 in the table indicates times for which the above 
exposures arc i orrei t. 


VARIATION IN DU LIGHT FROM MORNING UNTIL 
EVENING (FOR LATITUDE OF 1UUTISH ISLES, NORTH 
GERMAN* , Ek ) 


Moknino. 



12 1 

1 11 

10 

9 

8 

7 

6 

5 

1 4 

January 

34 

4 

5 

12 



j- 



Februan 

2 

2* 

3 

4 

10 


1 



March 

n 

H 

U 

2 

3 

6 




April 


1} 

n 

14 

2 

3 

6 



May 

i 

l 

1 

11 

14 

24 

3 r 

6 

* 

June 

i 

1 

1 

1 

14 

2 

2J 1 

5 

12 

July 

i 

I 

1 

li 

14 

24 

3 

6 


August . 

ii 

l i 

4 

14 

2 

3 

6 



September 

H 

14 

u 

2 

3 

6 




October.. 

2 l 

24 

. 3 

4 

10 


I 



November 

3j 

4 

1 5 

12 



1 



December 

• i- 4i i 

5 

6 




1 




12 ! 

1 

1 2 

3 

4 

5 

6 ! 

7 

8 


i 
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mi) 


A MI NT4L HT LK TOR TLLKPHOTO LXPOSlRBib. 


(CAPTAIN OWEN WhLI L* R ) 

Assume that the positive is used at fill With a in Her or by any 
other means lind tbe exposure required m the ordiuarv way for 
fetop//64, malting due allowance foi distance and ibaraoter of subject 
Then multiph the time of exposure thui found b> the necessary 
factor given in the following table for various magnifications - 


For 4 magnifications 


1 

For 10 magniliuitions 

V 

6 

5 

\ 

14 

11 

N 

7 

6 

X 

2 

12 

X 

8 

7 

V 

3 

13 

\ 

10 

8 


1 

14 

X 

12 

9 

V 

5 





If tho tele positiw m stoppid /II or f8 the i xpo^urr on which 
the methed is based must be tal i n as for tj 45 or f 32 os the case 
may in 


PINHOLE LNPOSrilES. 


W P 
No. 


Diameter 


(Watkins Powitr Numbfrb *) 

I Noaroet Good Working 
Nc edlo Sire Distance 


1 

2 

3 

4 

5 

6 

7 

8 


liun Inch 


0160 
0 080 
0 053 
0 040 
0 032 
0 027 
0 0?3 
0 020 


l 

'h 

A 

A 

<h 

A 

A 

A 


Inches 


1 

4 

5 

7 

8 

10 


40 

20 

14 

10 

8 

5 


Rule for use of W P No in Column 1 -Multiply W P No of 
aperture b> its working distance from plate Lso the result as the 
f/No in calculating exposure by meter, tables or other moans What 
ever the calculated result is in seconds or fractions of a bccond, 
expose that number of minutes or freu tions of a minute Example 
W P 6 at 8 inches calculate as f/48 


• 

* Tbe principle of this system will be understood from a con 
Biderat ion of an example of focal aperture A £ inch aperture at 
9 inches - f/36 If every second on tbe actinometor le to be 
reckoned a minute, the aperture miiRt be one sixtieth the area , that is 
the diameter must be divided b> */?>0 or, near enough, by ■* 8 
Therefore, an aperture of J - 8 A inch diameter < f/36 when 
minute* are given instead of seconds Therefore, reasoning back 
wards, a pinhole of ^ inch diameter is called No 4 (32 - 8) Simi- 
larly one of half the diameter is No 8 and so on Mr Watkins, in 
order to allow for the exposure m excess of the theoretical which is 
needed in pinhole photography, calculates minutes as seconds at A 
instead of A, the area of aperture, and therefore his so called W P 
(Watkins Power number) is obtained bj dividing the denominator of 
the fraction which expresses tbe diameter of the pinhole by 6 3 instead 
of 8. Thus, in the ease of a ^-diameter hole, 38 ▼ 6 3 » 6 2, or, near 
enough, W P. No. Is 6. 
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SHUTTER SPEEDS POE MOVING OBJECTS. 1 
From the “ Wellcome Exposure j Record and Diary" 

> The formula and table given below indicate the chattel speed* 
' necessary to secure negatives sufficiently sharp lor direct printing* 
For enlarging it is better to give } to $ these exposures, or to wofk 
farther from the object The figures are no guide to t chat is the coned 
exposure for the plate 

HD« distance of object In feet, F *. focal length of lens, 8 ** speed 
of object in feet per second, and E ■*» exposure for an objeot moving 
across the field of view, then 

W P 

B IMFxS 


The following table gives in round figures the shutter speeds neces- 
sary for various moving objeots, using the ordinary quarter plate lens 
, Of about 5 in. focus. The oolumn A is for objeots moving directly 
\ towards the operator, B for objeots moving obliquely towards or from 
the oemera, that marked G for objeots moving direetly aoross the field 
of view. 


Distanoe of Objeot, 25 ft., unless 
otherwise stated. 


Street groups (no rapid motion) 

Pedestrians (two miles per hour) 

Animals grazing 

Pedestrian a (three miles per hour) 

Pedestrians (four miles per hour) 
fc Vehicles (six miles per hour) 

Vehicles (eight miles per hour) 

Cyclists and trotting horses 
' Foot races and sports 

pivers 

%ele races, horse galloping 
Yachts (10 knots per hour) at 50 ft 
Steamers (20 knots per hour) at 50 ft 
Stains (30 miles per hour) at 50 ft. 

Stains (60 miles per hour) at 50 ft. 

At 50 ft. the exposure may be double that at 25 ft 
hi HOD ft the exposure may ha double that at SOS. 


ABC 

1/5 to 1/10 


- 1/20 

1/40 

1/60 

1/30 

1/60 

1/W 

1/40 

1/80 

1(120 

1/60 

1/120 

1/180 

1/80 

1/150 


1/160 

1/300 

1/500 

1/340 

1/500 

1/600 

1/700 

1/800 

1/300 

1/60 

1/750 

. 1/190 

1/900 

1/180 

1/120 1 

1/240 

1/800 

. 1/150 i 
• 1/300 

1/300 
1/600 | 

1/430 
| 1/»Q 
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OPTICAL CALCULATIONS. 

nHDUta THE FOCAL LENGTH OF A LENS. 

As simple rod accurate a method as any is first to focus the lent 
on an object at an infinite distance (see table on page 686) » and to 
mark the position of any convenient part of the moving leu* front on 
the fixed camera baseboard, then place any object enoh as a foot rule 
before the camera, and focus— by moving only (1) camera as a whole 
and (2) camera front on baseboard, not back 6f camera— until image 
OB screen is same size as original. The distance through which the 
camera front has to be moved to secure till* is the focal length of the 
tens, and is indicated by the separation of the mark on the fixed base- 
board from that on the lens front in its final (same-Bise) position. 


FOCAL DISTANCES WHEN COPYING ON A REDUCED 
SCALE. 

When reducing an original x times (linear), diatame from original to 
lens is found by multiplying focal length of leus by x and adding one 
focal length. 

JCjeumpL* —Hednctojr 12 in to 4 in (rt Suction of 5 linear) with 6 in. lens, 
dwtaaee from original to lone is 6xi+6--24 in. 

* Distance from lens to plate is found by dividing focal length by a 
and adding one local length. 

That (oaadltioas as abw •) SrS ♦ 6»8 in* 

¥ 

FOCAL DISTANCES WHEN ENLARGING WITH CAMERA 
T M OR LANTERN. 

4 r When enlarging a negative x times (linear), distance from negative 
lb-leu* is found by dividing focal length of lens by x rod adding etc 
W kangtb. 

jg*amel«.~4 tnobes fa negative to 16 inches in enlargement, thatil *«ouaJ» 
4. With mm of S inch foetts* ditfance from less to negutiv* it l+44t*I(jrm. 

^^tstanoe from lens to sensitive paper or plate js found by multiplying 
focal length of lens by x and adding one focal length 
Thtu (condition* as above) 1x44 S**40 in. 

V % ^<3DN*CraATES 4 ’ AND « EXTRA FOCAL" DISTANCES 

t C The fall distanced : (1) lens to plate, and (2) lend to ^original, gtk 
SM'dfi thd M conjugate ideal lengths^ 

& Imagine a solid bar projecting in front of and behind the lent tft* 
Jtn Wdt okee s^okl %p tom length of the lens, tjie 
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distances from opposite ends of the imaginary bar to the original and 
plate respectively arc the “extra focal distances" (E.F.D), They 
are the conjugates less one focal length. 

MENTAL LENS CALCULATIONS. 

By using the “extra focal distances" Ions calculations become 
mnch more readily done in the head, remembering that : — 

When copying or enlarging, say, 4 times, the greater “ extra focal 
distance " is four time-, the focal "length of the lens, and the smaller 
"extra focal distance" one fourth the focal length of the lens. 
Similarly for a 5-limes reduction or enlargement, the greater E.F.D. 
is five times the focal length : the smaller, one-fifth the focal length. 

By adding one focifl length to each of these E.F.D.** we get the 
actual distances from plate uml original to Lens. 

STUDIO CALCULATIONS, 
f Tip the F.F.lJ. Method.) 

To calculate what length of studio is necessary for work of a given 
kind with a given lens, it is convenient to take the height of the 

average sitter as. - 

Full length standing .. 68 inches 

Head and shoulders .... 30 inches 

When making portraits in the sizes of prints in common use, the 
degrees of reduction are tho^o given in the following table : — 


Name and Size o f Photograph. , (’ dr V. Cabinet.! boudoir.*' Imperial. f 


Height of image on photograph 

3 

5 

n 

9 

For full-length portrait, reduction figure !► 
For head and shoulders portrait, reduction 

23 

13 

9 

1 7 * 

# 

figure la 

10 

6 

I 

4 

3 nearly 

' H x 5. 

1 10 x 6£, 





These few figures and the E.F.D. rule given Above are all that it 
required for the ordinary studio calculations. 

Thus we want to know what descriptions of work can be done, say, in 
a studio 18 ft. long with a 10 iu. ions, that is we wain to find the 
reduction figure possible in these conditions. 

In all calculations of studio working space 6 ft. ought to be subtracted 
from the wall-to-wall length. The sitter will usually be 3 ft. in front 
of the back wall, and the photographer wants about the same tpace 
behind the camera. 

Therefore, working space is 12 ft. - 144 in. 
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Subtracting 2 focal lengthB (20 inches), the space for the two 
E.F.lVs is 124 irn. As the smaller E.F.1>. is only ah inch nr so (A 
fraction of the focal length), it is near enough to take this 124 ins, as 
the front E.F.D. Dividing it by the local length, 

124 ~ 10 « 12J. 

we get the reduction figure, sh nving that the greatest reduction we can 
gut is not qui o enough for lull length cabinets. 

Similar studio calculations are rr.ul.ly made, bearing in mind that 
the total wall-to-wall length is parcelled out thus - 

K.F P. towards object (large). 

K.K.P. towards imago (small). 

Two fncaJ lengths. 

Space for sitter and operator (6 ft.). i/ 

Hcmcmbor, too, that the object H.F.D. is equ.il to the focal length 
x the reduction figure, whilst the image E F.l> is the focal length 
-r tho reduction figure, and is, therefore, never more than an inch or two 
at the most. 

SHORTENING AND INCREASING THE FOCAL LENGTH* /' 
OF A LENS 

The rule (very rough, on account of the impossibility of knowing 
from which pan of a leiih-m-eint to measure) for finding the focal 
length of an extra Jen*, to reduce or increase ilia focal length of a given - 
lens, is 

Multiply the focal length to be altered by the final focal length 
desired, and divide the product by the original focal length leas the 
final focal length. 

/i x F 

That is : f 7 

/i- F 

where f v is the original focal length, 

F the tmal focrtl length required, 

and /* tho focal length of the necessary added Ions. 

• To increase tho focal longth use a negative lens. 

To reduce the focal length use a positive lens. ' * 

MAGNIFIERS. 

When using a supplementary lens (magnifier; as a means of bringing 
near objects into focus, tho focal length of the supplementary lens 
must bo equal to the distance of the object. This holds good what* ; 
over the. focal length of the original lens. 

TELEPHOTO CALCULATIONS. 

F ® equivalent focal length of complete Ions. 

/i «= equivalent focal length of positive. 

/* *» equivalent focal length of negative. 

2£ a camera ez eaaion, from negative lens to ground glass. 

M m magnifi* ation, that is number of times the image given by the' 
complete tens is larger than that given by positive alone. 
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#dgn%fleation when working at given extension te found by dividing 
e#roera extension by fooal length of negative lens and adding 1* 

B . , 


Camera extension t oecessa: ry for given magnification — multiply 
focal length of negative lens by magnification less 1. 

E ~ /* (AT— 1) 

Focal length o/ complete lens . — Multiply focal length of positive by 
magnification. 


STEREOSCOPIC FACTS AND FIGURES 

To secure correct conditions of convergency oach print must be seen 
Under the Bame angle of view as that at whiob it was produced, 
and the two prints must bo mounted in accord with the following 
rules :~- 

Let P ** separation of any pair of corresponding points on prints 
N separation of same points on negatives. 

3 «■ separation of eyes (average is 64 mm.). 

L separation of camera lenses 

A non 'prismatic stereoscope being used - 

L If image points represent infinitely distant objects, make P - E. 
* % It only noar objects are shown and an ordinary single plate 
'double lens stereo camera baa beeu used 

. Make P « E + L - N. 

& If a single camera is used for two separate exposures, or if two 
depurate similar cameras are used together, measure N with negatives 
placed edge to edge and in the same relative positions that they occu- 
pied during exposure, and then 

Make P « E — N leugth of one plate. 

If a prismatic stereoscope, fitted with, properly centred half lenses 
III used, add the width of one prism to above values of P * 
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APPROXIMATE INFINITY FOR LENSES OF VARIOUS 
FOCAL LENGTHS. 

B* C Wklborn* Pipkb, from « The Pint Book of the Lena." 


DMTANCR <»» rOLlflSINO iM ttSKN ftftftlND PHtftCIFAI* VOGTS, 


FOCAL 

LENGTH, 

IMCHM . , 

Tie in 

aiw »n 

irjs in. 

nhw in- 

1 3 yds 

7* ya» 

15 

ydB 

30 

yds 

2 13 

28 „ 

55 

110 

t 

3 25 

63 , 

125 


250 

it 

4 45 

113 , 

225 

1 

450 

tl 

5 70 f 

175 , 

350 

1* 

700 

f 1 

6 100 

250 

500 


1000 

1 > 

7 136 

340 , 

680 


1360 

ft 

8 J78 

4 mile 

4 

mile 

1 

mile 

9j 264 

660 >ds 

3 

t» 

1* 

miles 

114 351 , 

A mile 

i 

» 

miles 

2 

■1 

12} 434 , 

1085 yds 

h 

24 

1* 

131 525 

i mile 

14 

* 

3 

«t 

16 700 „ 

1 M 

2 

1 

4 

1* 

171 875 

14 miles 

24 


5 

M 

19J 1056 

1} 

3 

1 

6 

.* 

,21 1225 . 

i? . 

3* 


7 

II 

221 1406 

2 

4 

, 

1 8 

M 

24 1600 , 

35 1 mile 

21 , 

44 


9 

11 


5 

% 

10 

|« 

<38 1* miles 

30 11 

a ’ 

* 

it 

M 

13 

15 

1 

IT 

33 1} „ 


9 

18 

II 

3S 3 , 

5 .. , 

10 

»» 

20 

f» 


By foouealng aoourately on distances not less than those given, we 
ensure that the focusemg-screen is within fa t fa, v $tn « r » tthn 
from the true principal focus. 
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DISTANCES WHEN ENLARGING AND REDUCING. . 

FOCUS TIMER OK KSr.AlCGKMEST AND REDUCTION. 

Of , - ... 


Lens; 

1 

2 

3 

4 

5 

6 

7 

8 

inches i nc he8 inches inches iinnhos inches ! inch os inches inches 


6 

9 

, 12 

15 

18 

21 

24 

27 

0 

6 

H 

4 

3? 

3J 

34 

3 ? 

38 

34 

7 

m 

14 

17A 

21 

244 

28 

314 

7 

5| 

. 4 * 

4§ 

H 


4 

3& 


8 

12 

' 16 

20 

24 

28 

32 

36 

•1 

8 

6 

54 

5 

14 

14 

44 

4 4 

H 

9 

13 * 

18 

224 

27 

3H 

36 

40j 

9 

6i 

6 


54 . 

si 

5i 

5 * 


10 

15 

20 

25 

30 

35 

40 

45 

0 

10 

7* 

64 

, 6 * 

G 

a* 

5 ? 

5 * 

54 

11 

11 

1 G 4 

H 

22 

74 

27* 

6 A 

33 

6g 

384 

6,V 

44 

6 ? 

49* 

6fe 

ti 

12 

18 

24 

30 

36 

42 

48 

54 

a 

12 

9 

8 

7* 

74 

7 

6? 

6J 
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The table is used fts follows Knowing the focal length of the lens to boused 
and the degree of (linear) enlargement or reduction, look up the figure for enlarge- 
ment or reduction in the upper honuonial row, and carry the eye clown the column 
below It until it reaches the horizontal line of figures opposite the focal length of 
enain the left-hand column. 

When enforcing, the greater of the two distances where the two line* join i« the 
distance from lens to the sensitive paper or plate. The lesser is the distance from 
lens to negative, or picture boing enlarged direct in camera. 

When rtdmemg, the distances are wer-rend ; the greater is the distance front leas 
to original, the smaller from lens to sensitive plate. 
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RELATIVE EXPOSURES WHEN ENLARGING (WITHOUT 
t A CONDENSER) 
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To nse tins table find In the top bori/o ital line tin stair of rtdu* tion for «b|if* b 
exposure is known l ndtr this « ale the relative twit < f exprwtin for different 
degrees of reduction wi 1 be found oppomti thr new scales of reduction narked la 
first vertical column 
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407, corresponding with tingle 


Example —Given t lens of 13 inches equivalent foots, required the 
ingle Included b\ ti on plate 3J * 4£, 

Diagonal i» 5 3 mchos 5 3 13 * 

►£23°_ _ 

More accurately the diagonal of the plate, inasmuch aa the ESkfaf 
he lens la circular, and if the corners o! the plate are to be covered 
be angle embraced by the lens should be sufficient to cover the 
[legonaPof the plate The maker of a lens, stated to cover up to a 
jhren angle, may be asked if that angle is measured on the length or 
liagonal of a plate 
xbe lengths of the 
5i x vsl diagonal 4 6 inches 
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H. NELSON'S' TABLE OF DISTANCES FOB LANTERN PROJECTIC 
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TABLES OP DISTANCES AT AND BEYOND WHICH ALL 
OBJECTS AHE IN FOCUS WHEN BHtBP FOCUS IS 
SECURED ON INFINITY. 
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II sharp focus \8 secured on tny of tbediAtanros shown, then, with 
the stop indicated, all objects are in focus from htlf the distance 
focussed on up to infinity 




FOCAL LENGTH OF LENSES RECOMMENDED *0K 
STUDIOS OF VAHIOI’S LENGTHS. 

The following table shows the focus of ton- which » auiUU. tor 
comfortable working in studios of serious lengths In each ease it »» 
assumed that 5 ft. of the length will he taken up *T «»“•«• °P erotor - 
sitter and background. The f.gn-w hi column 1 arc the full run of 
the studio, including this S ft. In the ease of the shmt studios the 
. focal lengths are about the longest, which i an hr used m the ease o 
the longer studios somewhat greater local lengths might be used, hut 
the lenses directed in the table are about the lict for general work. 
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• Full lengths may h« obtained with there focal lengths, but the 
standpoint is an near to the sitter that go vl perspective cannot he 

expects d. 



table of distances for an object of sixty-eight inches height. 
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694 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, 

TABLES IN PAST ISSUES OP THE ALMANAC. 

The following ia a list of tables which have appeared In past Issues of 
the “ Almanac,” but are not included among those in the present volume. 

The reference in brackets after each is to the most recent issue of the 
“Almanac" in which the table has appeared; in most oases it will be 
found included for several years prior to the date of this reference. 

Chemical Tables. 

Weights and Measure* Act. [“B.J.A." 1905, p 1012.] 

Simplification of Emulsion Calculations. {Equivalence of Alkaline 
Haloid Salts.) [“ B.J.A." 1908, p. 1 160.] 

Solubility of the Silver Haloids' — Valenta [“ B.J.A." 1907, p. 1109.] 

Erecting Mixtures. {“B.J.A." 1907, p. 1116 j 
Chemical Equivalence of the Alkalies . [" B.J.A." 1908, p. 1169.] 

Developing Equivalence of the Alkalies. [" B.J.A." 1903, p. 1159.] 
Chemical Enactions of the known Developing Aqentn f Tests of 
Developers). [“ Ji.J A " 1901, p. 1010/ 

Vyro Developers recommended for various Plates by Makers . " B.J.A." 
1890, p. 666.] 

Talnes of Developers (in grains per or 1 fo Various Commercial Plates 
[ B.J.A.” 1912, p. 761. j 

On iTiocu romatic Data. 

Speeds and Colour Sensitiveness of Various Plates to Different Lights > 

— Eder. [" B J.A." 1907, p. 1 1 16/ 

Ware -Lengths of the Principal Fraunhofer Spectrum Lines, and the - 
Elements that give them i ” ll J.A." 1905, p. 1114.] 

Deflection of Light from carious surfaces. [“ B J A." 1900, p. 1016,] 
Light and EsroerjiF.. 

Hourly Variation in the Sun's Posititm in Degrees from the South at 
Different Seasons of the Year. — J. A. C. Brandi . I " B.J.A." 1903. p. 1176. j 
Points of the Compass at which the Sun rises fur London, Edinburgh, 
and Dublin. ("B.J.A." 1869, p. 147.] 

Sun's Altitude for various latitudes, f" B.J.A.” 1898, p. 1063 ] 
Exposure and Bens Aperture. ["B.J.A." 1910, p 893. j 
Actinograph Exposure Table. ?“ B.J.A." 1901, p. 702. j 
Comparative Exposures.— W. K. Burton [“ B.J A." 1887, P-341.J 
Comparative Exposures.— Dr. Scott. ”‘B J.A.*' 1P87, p. 432 1 
Displacement on Ground Glass of Objects in 'Motion. [“B.J.A." 
1903, p. 1180.j 

Cowip<mif»i*c Plate speed Numbers. [" B.J. A." 1912, p 897,/ 

, OrriCAi. Tables. 

Equations relating to Foci , etc. — Branfil . f“ B, J. A." 1907, p. bl90.] 
Depth of Field. — For mu be. ("B.J A." 1910. p 894.! 

Combining Lenses. — Formula. ["B.J.A." 1910, p. 898.} 

Perspective— Factors. [" B.J.A." 1910, p. 895.1 

Correction of Convergent Distortion. — Formula. [**B J.A." 1910, p. 896,] 

„ Scab of Image, -Formula. [" B.J.A." 1910, p. 893. 1 
Conjugate Foci.— Formula. [** B.J.A." 1910, p. 892. ,» 

Minimum Length of Studio for a given Lens. [“ B.J.A," 1906, p. 998.] 

' Itoyat Photographic Society's Standard Diaphragms. [“ B.J.A." 1903. 
p. life; 1905, p, 1149 ; and 1907, p. 1093 ] 

“ Uniform System " Numbers for Slops from fit to flOO. ["B.J.A." 
1905, p. 1147.] 

Gaminental Stops and their V.&, Equivalent*. £“ B.J.A," 1907. p. 1127.] 
Correction for Inconstancy of Aperture— Formula. [“B.J.A.** 1910, 
p. 895, i 

Angles and Foci of the Telephoto Letts. [" B.J.A/* 1894, p. 949] 
SteinheiVs Table of Camera Extensions. Equivalent Foci and Diameter* 
of Images corresponding to a given Magnification of the Telephoto * 
graphic Lens. [ € %.J. A/* 1909, p. 792.1 
focussing wilt Pinhole Apertures. [" B.J.A.** 1896, p. 964.] 










